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Executive Summary 
 
Making sense of the status quo 
In June 2009, Engineers Canada sent a single qualitative question to professional engineers across 
/ŀƴŀŘŀΥ άWhat is the vision of success you would like to see for women engineers in CanadaΚέ 
 
¢ƘŜ ƛƴǘŜƴǘ ǿŀǎ ǘƻ ŎŀǇǘǳǊŜ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ŀōƻǳǘ ǘƘŜƛǊ ǿƻǊƪǇƭŀŎŜ ǎƛǘǳŀǘƛƻƴǎ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ 
the prevailing cultural conditions in the workplace that influence career decisions. Quantitative data 
alone cannot capture this. By September 2009, the question had yielded 2,432 responses, 58.8 percent 
from women and 41.2 percent from men, revealing what professional engineers of both genders deal 
with on a daily basis ς in other words, their current reality. Common themes emerged from the majority 
of responses that painted a rather bleak picture of a current reality that, if left unchanged, bodes ill for 
ǘƘŜ ŦǳǘǳǊŜ ƻŦ ōƻǘƘ /ŀƴŀŘŀΩǎ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ ŀƴŘ ƛǘǎ ŎƻƳǇŜǘƛǘƛǾŜ ŜŘƎŜ ƻƴ ǘƘŜ Ǝƭƻōŀl stage. 
 
The survey results suggested that in the academic and workplace settings, there widely exists: 
 

 ! άƎƭŀǎǎ ŎŜƛƭƛƴƎέ ǘƘŀǘ ǇǊŜǾŜƴǘǎ ǘƘŜ ǇǊƻƎǊŜǎǎƛƻƴ ƻŦ ǿƻƳŜƴ ƛƴǘƻ ƳƻǊŜ ǎŜƴƛƻǊ ǊƻƭŜǎΦ 

 ¢ƘŜ ǇŜǊǎƛǎǘŜƴŎŜ ƻŦ ŀƴ άƻƭŘ ōƻȅǎ Ŏƭǳōέ ƳŜƴǘŀƭƛǘȅ ǘƘŀǘ Ŧŀƛƭǎ ǘƻ ŜȄǘŜƴŘ to women the same degree 
of professional respect, appreciation and advancement afforded their male counterparts. 

 An unwillingness by many employers to provide the flexibility needed by most female engineers 
to balance work and family in their role as child bearers. 

 A common sentiment that work-life balance issues also often apply to men with comparably 
negative consequences.  

 
Engineers Canada carried out this survey to better understand the factors responsible for the persistent 
low representation of women among the ranks of professional engineers, a phenomenon also seen in 
the United States and other western economies. 
 
Despite a number of equity and diversity initiatives over the past decade to attract more young women 
to study engineering and to retain them in the profession after entering the workforce, representation 
remains low, with, at best, marginal improvements. 
 
According to data from Engineers Canada and Statistics Canada, in recent years, engineering and applied 
science programs accounted for approximately 46 percent of enrolments by men, but fewer than 10 
percent of enrolments by women among first-year students at the college level. At the university level, 
after rising moderately for several years, the proportion of women enrolled in undergraduate 
engineering programs has slipped back to about 17.5 percent from 21 percent in 1999. 
 
Women comprised 47 percent of the Canadian workforce in the 2006 census. The participation rate of 
women in the engineering field averaged 13 percent. Meanwhile, employment growth in engineering 
and technology occupations overall surged by 45 percent between 1997 and 2008, according to Census 
data, compared to a growth rate of 24 percent for all other occupations. Despite the fact that there has 
been a dramatic increase in the number of new jobs in engineering and technology, the vast majority 
are still taken by men. Similar trends are noted in the United States. 
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The trouble spots 
But why? By drawing from an extensive body of existing research into root causes behind the low 
representation of women in the engineering profession, we defined the problem as it exists at three 
stages of the career path: 
 
Elementary and high-school: Here classroom curriculums and the guidance of faculty often fail to take 
into account the differences in how girls learn compared to boys and to develop course material for the 
maths and sciences that will engage girls and inspire them to consider a career as a professional 
engineer. Girls often suffer from a lack of awareness of the career opportunities that exist among the 
various engineering disciplines and the societal benefits they generate. 
 
On the college and university campus: Research shows that young women pursuing engineering 
degrees derive significant benefit from having female role models among faculty. However, female 
representation here too, remains weak. Old boys club cultures persist at many institutions of higher 
learning that also dissuade young women from the field. However, young women who do complete an 
engineering degree are invariably top performers who claim a disproportionate share of scholarships 
and other awards. 
 
In the workplace: !ǎ ǎǳƎƎŜǎǘŜŘ ōȅ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ нллф ǎǳǊǾŜȅ ŀƴŘ ǾŀƭƛŘŀǘŜŘ ōȅ ƻǘƘŜǊ 
research in both Canada and the U.S., female professional engineers often face negative influencers in 
the workplace, some literature uses thŜ ǘŜǊƳ άŀƴǘƛƎŜƴǎέ ǘƘŀǘ ŘǊƛǾŜ ǘƘŜƳ ŦǊƻƳ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴ ŀǘ ŀƴ 
inflection point that typically comes five to 10 years into their career. Work-life balance emerges as a 
key issue for women trying to advance in workplace environments dominated by a male mindset. Many 
women still carry the burden of responsibility for running the home and find themselves disadvantaged, 
even discriminated against, by their role as child-bearer. 
 

The need for action 
We argue the negative consequences of allowing this status quo to persist by citing research that speaks 
to the value of diversity in the workplace to drive creativity, innovation and economic competitiveness. 
We also explore the challenges facing the industrialized world with an increasingly fierce global 
competition for talent as the retirement of the baby boomer generation, declining birthrates and a 
shrinking cohort of young people to enrol in post-secondary studies chip away at the workforce. 
Addressing the female attraction and retention dilemma is crucial for any industrialized nation faced 
with a shrinking pool of skilled labour.  
 

Long-term positive change through Green Light Leadership 
Having stated the underlying causes of the issue and argued why it merits attention brings us to how to 
bring about change. By reviewing the extensive research that has been carried out, one common theme 
emerges -- the status quo cannot be allowed to continue. Change is needed. 
 
But how? By drawing on the philosophies and methodologies of the LeaderSHIFT© Practicum developed 
by the Calnan Group, we apply principles of planned organizational change to define the role of the 
Green Light Leader and create a road map for how Engineers Canada and other stakeholders can effect 
real and lasting change that will turn a positive vision for the future into reality for all professional 
engineers, regardless of gender, age or ethnicity. 
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We define the Green Light Leader as a formal or informal leader within an organization who is sick and 
tired of doing things the same, challenges and even defies the status quo, engenders trust, musters the 
necessary resources, leads the charge and makes a positive difference.  
 
We conclude by outlining a process for positive organizational change that leverages Green Light 
Leadership and can be applied in any workplace or campus setting. Engineers Canada is well positioned 
to initiate this process and be a catalyst for change ς to overcome the barriers that bar women from 
rewarding careers as professional engineers and to sharpen the competitive edge of Canadian business. 
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Introduction 
 
ά²ƻƳŜƴ ƘŀǾŜ ǇǊƻǾŜƴ ǘƘŜƳǎŜƭǾŜǎ ŀǎ ŎƻƳǇŜǘŜƴǘ ŀǎ ƳŜƴ ƛƴ ŀƴȅ ŜƴŘŜŀǾƻǳǊΦ {ǳŎŎŜǎǎ ŘŜǇŜƴŘǎ ŦƛǊǎǘ ƻƴ 
breaking the glass ceiling. I have seen this throughout my career. So many men just do not want to see 
women in their profession. I think they feel threatened. I would like to see women as principals in 
engineering firms and in the most senior engineering positions in all levels of government. Encouraging 
women to first get into the field is the main challenge. This can only be achieved if they see a bright 
future iƴ ŜƴƎƛƴŜŜǊƛƴƎΦ !ŦǘŜǊ ǘƘŀǘΣ ƛǘΩǎ ǳǇ ǘƻ ŀƭƭ ƻŦ ǳǎ ƛƴ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴ ǘƻ ǊŜŎƻƎƴƛȊŜ ŀŎƘƛŜǾŜƳŜƴǘ ŀƴŘ 
ǊŜǿŀǊŘ ƛǘΦέ 
 ς Female respondent, August 17, 2009 
 
άaȅ ŘŀǳƎƘǘŜǊ ǎǘŀǊǘǎ ƻŦŦ ƛƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ǘƘƛǎ Ŧŀƭƭ ΦΦΦ L ƘƻǇŜ ǘƘŀǘ ǎƘŜ ƛǎ ŀōƭŜ ǘƻ ōŜ ǇŀǊǘ ƻŦ ŀ 
team of engineers that embraces her for engineering knowledge and that she is treated as an equal by 
her peers. It worries me that there are not enough female mentors available for her. Not that a male 
ƳŜƴǘƻǊ ƛǎ ŀ ǇǊƻōƭŜƳΣ ƛǘ Ƨǳǎǘ ŘƻŜǎƴΩǘ ǎŜŜƳ ǘƻ ǿƻǊƪ ŀǎ ǿŜƭƭ ΦΦΦ ¢ƘŜ ƻƭŘ ōƻȅΩǎ ƴŜǘǿƻǊƪ ŘƻŜǎ ǎǘƛƭƭ ŜȄƛǎǘΦ L ǿƻǊǊȅ 
that the glass ceiling in many consulting firms will not be broken during her career, that her superior 
talent may be overlooked due to her gender and that she will get frustrated in the male-dominated 
pǊƻŦŜǎǎƛƻƴ ŀƴŘ ƳƻǾŜ ƻƴΦέ 
ς Male respondent, August 14, 2009  
 
άL ƘŀǾŜ ŀ ŘŀǳƎƘǘŜǊ ǿƘƻ ǿƛƭƭ Ǝƻ ǘƻ ǳƴƛǾŜǊǎƛǘȅ ƴŜȄǘ ȅŜŀǊΣ ŀƴŘ L ǿƻǳƭŘ ƴŜǾŜǊ ǊŜŎƻƳƳŜƴŘ ƘŜǊ ǘƻ ǎǘǳŘȅ 
engineering even though she is smart and great in math. I do not want her to waste her life tilting at 
windmills. As a woman engineer I have wasted too much of my time and energy to prove myself that I 
ŀƳ Ŝǉǳŀƭ ǘƻ ŀ ƳŀƭŜ ŜƴƎƛƴŜŜǊΦ L ǘƘƛƴƪ ƛǘ Ƙŀǎ ōŜŜƴ ŦǊǳƛǘƭŜǎǎΦ {ƻƳŜ ǘƘƛƴƎǎ ǿƛƭƭ ƴŜǾŜǊ ŎƘŀƴƎŜΦέ 
ς Female respondent, August 8, 2009 
 
άEquality in numbers, positions and salary ς these are superficial stats. I would like to see changes in 
engineering culture, to adapt to and incorporate what women bring to it ... I hope for a less aggressive 
and more communicative professional culture, less male bravado with respect to workplace hazards and 
excessive overtime ς both genders would benefit from this. 
ς Male respondent, August 9, 2009 
 
These remarks, drawn from the comments of respondents to a survey of professional engineers carried 
out by Engineers Canada in the summer of 2009, illustrate the reality in which many professional 
engineers, both female and male, function on a daily basis. 
 
Some may argue that these are merely perceptions, distorted by the filter of individual bias and 
subjectivity, but there is often a thin line between perception and reality. There is no denying statistical 
data that reveals how few women are enrolling in post-secondary engineering programs, how many 
leave the profession after a period of time and how female representation in the profession continues 
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to stagnate (and even decline) in Canada and the United States. 
 
It is clear that North America is struggling with an acute problem to attract and retain women to the 
ranks of professional engineers. Which raises three fundamental questions ς Why does this problem 
exist? And what can be done to attract and retain more women to the engineering profession? This 
paper will try to seek answers to these questions. 

Why?  
There has been no shortage of quantitative and qualitative research that articulates why so few women 
are attracted to careers in engineering ς these factors will be detailed in the course of this paper. The 
greater challenge is to understand why many women chose to leave the profession after achieving their 
licensure and embarking on their career. 
 
To better understand the prevailing cultural conditions in the workplace that influence these career 
decisions, Engineers Canada in June 2009 sent a single qualitative question to engineers across Canada: 
άWhat is the vision of success you would like to see for women engineers in Canada?έ  
 
There is plenty of data in terms of numbers. This specific question was introduced to capture ǇŜƻǇƭŜΩǎ 
perceptions about their workplace situations ς in other words, their current reality. The ǊŜǎǇƻƴŘŜƴǘǎΩ 
comments above are representative of the common themes that emerged from the survey results, 
painting a rather bleak picture of a current reality that, if left unchanged, bodes ill for the future of the 
ǇǊƻŦŜǎǎƛƻƴ ŀƴŘ ƛǘǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ /ŀƴŀŘŀΩǎ ŜŎƻƴƻƳƛŎ ŎƻƳǇŜǘƛǾŜƴŜǎǎ. 
 
The qualitative survey results demonstrate the need for persistent and concerted corrective action. 
Otherwise, the engineering profession, the heart and soul of the innovation economy so espoused by 
industry leaders such as Terry Matthews as the crucial element of a bright and prosperous future for 
Canada, will suffer from having only one half of the adult talent pool to draw on at a time when the 
supply of skilled labour is expected to fall short of demand within the next decade.  
 
Female professional engineers, it could be said, are akin to canaries in the coal mine; their plight warns 
of a greater threat that extends far beyond the immediate and obvious issue of equity and fair play in the 
workplace. 

What? 
A number of existing studies, by Engineers Canada and other industry stakeholders, have examined 
these underlying causes and suggested various courses of action to address them, from outreach 
programs that educate youth on the opportunities and merits of an engineering career, to employing 
more progressive human resources policies in the workplace that are more responsive to the distinct 
needs of female employees. The intent of this paper is not to challenge the findings or 
recommendations of these previous efforts, but instead to use them as the foundation upon which to 
define the next step ς namely how these recommendations can be turned into action that yields long-
term, positive change. There are numerous cases where many of these corrective measures have been 
implemented ς and yet, the challenge of maintaining and increasing female representation remains.  
 
The challenge, as always, is finding the champion, the Green Light Leader, who is sick and tired of doing 
things the same, challenges and even defies the status quo, engenders trust, musters the necessary 
resources, leads the charge and makes a positive difference.  
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Green Light Leaders are formal or informal leaders who: 

 Are in positions where they are doing well and want to do even better  
 Value their people and are responsible for the development of people as a key component of 

organizational sustainability  
 Understand that how people are managed has a huge impact on productivity, innovation, 

quality, commitment and ultimately on profit  
 Are curious about new ways of thinking and leading. They seek creative approaches to sustained 

change, rather than a quick fix  
 Have the courage to challenge cherished beliefs, behaviors and assumptions and to push back 

when needed  
 Lead others, regardless of their level, to be more innovative, productive and profitable  

How? 
Identifying a problem and recommending corrective measures is one thing. Instigating a course of action 
that yields positive and long-term change is quite another. Drawing on the philosophies and 
methodologies of the LeaderSHIFT© Practicum developed by the Calnan Group, this paper will apply 
principles of planned organizational change to define the role of the Green Light Leader and create a 
road map for how Engineers Canada and other stakeholders can effect real and lasting change that will 
turn a positive vision for the future into reality for all professional engineers, regardless of gender, age 
or ethnicity. 

Paper Outline 

Part I: The Root Causes 
We will present data that illustrates the lack of female representation in the profession and review 
existing research, the results of Engineers /ŀƴŀŘŀΩǎ нллф ǉǳŀƭƛǘŀǘƛǾŜ ǎǳǊǾŜȅ ŀǎ ǿŜƭƭ ŀǎ ƻǊƛƎƛƴŀƭ ƛƴǘŜǊǾƛŜǿǎ 
with various stakeholders conducted expressly for this paper, to identify and define the negative 
influencers that account for these numbers. 

Part II: The Consequences of the Status Quo 
Why should we be concerned that women make up only a small minority of the profession, or that they 
contend with ingrained workplace cultures that do not take full advantage of their expertise, creativity 
and unique perspective? What impact does this have ƻƴ ŀƴ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ǇǊƻŘǳŎǘƛǾƛǘȅΣ ƛƴƴƻǾŀǘƛƻƴΣ 
quality and ultimately its profit? What risk does this lack of engagement with one half of the working 
population ǇƻǎŜ ǘƻ ŀ ƴŀǘƛƻƴΩǎ ŜŎƻƴƻƳƛŎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎΚ ²Ŝ ǿƛƭƭ ǊŜǾƛŜǿ ǘƘƛǊŘ-party research that 
answers these questions and argues why increasing the participation of women in the profession is a 
matter of economic survival. 

Part III: Making a Difference 
What must we do to attract and retain women in the engineering profession and ensure they have the 
same opportunities for advancement as their male counterparts? We will articulate the three key 
inflection points at which intervention can have the most profound positive impact and what form this 
intervention must take by drawing on the insights and conclusions of both qualitative and quantitative 
sources. 
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Part IV: The Shift from Root Cause to a Vision of Success 
Once we have identified what needs to be done, how do we make it happen? Uncovering the root cause 
of a problem is helpful ς to a point. An important and often unnoticed truth is that άwhat we focus on 
expands.έ The longer attention and resources are focused on a problem, or on problem solving, rather 
than a vision of a reality in which that problem no longer exists, the more daunting and all-consuming 
that problem becomes. To accomplish a goal, we must look past where we are and focus on where we 
want to be. Only by looking back from this future point of imagined success can we see how to 
accomplish the shift in thinking that will bring about the kind of organizational change and individual 
growth that will encourage more women, as well as other under-represented groups, to pursue an 
engineering career.  

Part V: Putting Theory into Practice 
Where and how must we begin to change the structure and the thinking of a culture so that people can 
find ways to work and communicate more effectively with each other throughout all levels of their 
organization? Our focus here will be on a program of concrete and actionable steps drawn from the 
/ŀƭƴŀƴ DǊƻǳǇΩǎ [ŜŀŘŜǊ{ILC¢© Practicum and built around leveraging Green Light Leadership. 
 
In addition, we highlight several initiatives that have already been undertaken in Canada and the United 
States as anecdotal examples that embody the characteristics of the άDǊŜŜƴ [ƛƎƘǘ [ŜŀŘŜǊέ ǿƘƻ ǿƛƭƭ 
champion and drive change. 

In Conclusion 
²Ŝ ǊŜŎŀǇ ǿƘŀǘ ǿŜΩǾŜ ƭŜŀǊƴŜŘ ŀƴŘ ǇǊŜǎŜƴǘ ŀ ǊƻŀŘ ƳŀǇ ƻŦ ǿƘŀǘΩǎ ƴŜȄǘ for Engineers Canada, by outlining 
a program of positive organizational change that can be applied to both the university campus and the 
workplace.  
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Part I: The Root Causes 

 
In both Canada and the United States, women represent only a small minority of professional engineers. 
¢Ƙƛǎ ǎǘŀǘŜƳŜƴǘ ƘƻƭŘǎ ǘǊǳŜ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ŀƴȅ ŘƛŦŦŜǊŜƴŎŜ ƛƴ Ƙƻǿ ŀ άǇǊƻŦŜǎǎƛƻƴŀƭ ŜƴƎƛƴŜŜǊέ ƛǎ ŘŜŦƛƴŜŘ ƻǊ 
qualified in either country. A plethora of data from various government agencies and industry 
associations on both sides of the border prove this beyond any doubt. Not only do women make up only 
a fraction of the talent pool, their level of representation continues to stagnate or even decline. This is 
particularly evident in undergraduate university programs ς a key barometer of future labour supply. 
Clearly, the broader profession across North America is struggling to attract and retain women, as 
illustrated by the numbers. 

By the numbers 

Canada 
According to data from Engineers Canada and Statistics Canada, in recent years, engineering and applied 
science programs accounted for approximately 46 percent of enrolments by men, but fewer than 10 
percent of enrolments by women, among first-year students at the college level. At the university level, 
after rising moderately for several years, the proportion of women enrolled in undergraduate 
engineering programs has slipped back to about 17.5 percent from 21 percent in 1999. 
 
Women comprised 47 percent of the Canadian workforce in the 2006 census. The participation rate of 
women in the engineering field averaged 13 percent, a marginal increase from 12 percent in 2001 and 
compared to 8 percent in 1996. Meanwhile, employment growth in engineering and technology 
occupations overall surged by 45 percent between 1997 and 2008, according to Census data, compared 
to a growth rate of 24 percent for all other occupations. Translated this means that, despite the fact that 
there has been a dramatic increase in the number of new jobs in engineering and technology, the vast 
majority are still taken by men. 

The United States 
The United States experience is quite comparable. According to the National Science Foundation, in its 
United States Women, Minorities, and Persons with Disabilities in Science and Engineering 2006 report, 
only 13 percent of engineers were women. Another of its surveys from December 2008 ς Women 
Scientists and Engineers and Managers in Business or Industry ς found that women accounted for only 8 
percent of engineering managers. 
 
Lastly, the Engineering Workforce Commission, Engineering & Technology Enrolments, Fall 2006 report 
articulated a persistent lag in the number of women enrolled at the undergraduate level in engineering 
programs: 

 In 1995, women accounted for 22.7 percent of enrolments 
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 In 2001, women accounted for 23.7 percent -- the peak of the 1995-to-2006 period 

 In 2006, this proportion had slipped below where it was in 1995, to 20.8 percent. 

 When 1995 and 2006 data is compared, enrolments by women had increased by only 3.84 
percent, while male enrolments had climbed 13.4 percent.  

Looking behind the numbers 
 
.ǳǘ ǿƘŀǘ ŦŀŎǘƻǊǎ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜǎŜ ǎǘŀǘƛǎǘƛŎǎΚ Iƻǿ Řƻ ǘƘŜǎŜ ŦŀŎǘƻǊǎ ŘƛŦŦŜǊ ŀǘ ǾŀǊƛƻǳǎ ǎǘŀƎŜǎ ƻŦ ŀ ǿƻƳŀƴΩǎ 
ǇǊƻƎǊŜǎǎƛƻƴ ŦǊƻƳ ǎǘǳŘŜƴǘ ǘƻ ǇǊƻŦŜǎǎƛƻƴŀƭ ǿƻǊƪƛƴƎ ŜƴƎƛƴŜŜǊΚ ¢ƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ƪŜȅ ǎǘŀƎŜǎ ƻŦ ŀƴ ŜƴƎƛƴŜŜǊΩǎ 
career path that must be examined: 

 Elementary and high school 

 College and university 

 The workplace 

Elementary and high school  
A significant amount of research has been devoted to further our understanding of why so few girls 
choose to pursue a career as a professional engineer. For the purposes of this paper, we will focus on 
the findings of a study titled Right for Me? A study of Factors that Shape the Attitudes of Young Women 
Towards Mathematics and Science and Towards Careers in Engineering and Technology. This study is 
part of the Engineering and Technology Labour Market Study undertaken jointly by Engineers Canada 
and the Canadian Council of Technicians and Technologists between 2007 and 2009 with the financial 
support of Human Resources and Skills Development Canada. 
 
Right for Me? validated many commonly held beliefs and invalidated others through a qualitative survey 
of female students in secondary school, 12 focus groups with female students in secondary school, and 
interviews with secondary school teachers of math and science. Five secondary schools participated, 
located in Calgary, Halifax, Montreal, Toronto and Winnipeg. The survey drew 420 responses and the 
focus groups drew 98 participants.  
 
In general terms, it was found that interest or participation in math and science curriculums at the high 
school level is seldom the issue ς female participation in the maths and sciences is on par with that of 
male students. Rather, the dominant theme is that most young women either have little or no 
knowledge about what engineering or technology careers entail, or have strong negative perceptions 
that govern their choices for post-secondary education. Specifically, Right for Me? concluded that: 
 

1) Broad cultural factors account for gender preferences in academic interests and careers. 
Young women in the study were overwhelmingly drawn to health and social science fields of 
study. These fields were perceived as more people oriented and more socially engaged. 
Careers in these fields were also perceived as allowing a better work-life balance. 

  
2) Young women do not have a good understanding of what engineering and technology 
careers entail and therefore cannot aspire to those careers. A large majority of young women 
reported that they have very little or only a small amount of knowledge of engineering 
occupations. However, paradoxically, more knowledge of engineering did not necessarily 
equate to greater intent to pursue post-secondary studies in these fields. 
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3) Young women have negative perceptions of engineering and technology occupations. 
Although some young women perceive engineering and technology as providing opportunities 
to be creative and to work in teams, most equate engineering and technology (but especially 
engineering) with construction work, outdoor work, working in a cubicle, and relating primarily 
to computers and machines, rather than people. Lower status is attributed to engineering and 
technology occupations in comparison with health and social sciences. 

  
4) Compared to young men, young women have fewer role models who encourage them to 
take mathematics and science courses and to consider engineering and technology careers. 
Role models by way of high school teachers and industry professionals were viewed as 
extremely important by both teachers and young women. 
 

5) Too few parents encourage their daughters to study mathematics and science and to 
consider engineering and technology career options. Right for Me? found there was some 
merit to this statement, but not to the same extent as the previous points. While parental 
influence is an important factor in the decision to take mathematics and science subjects, the 
study found that parental influence is not nearly as important in shaping career aspirations, at 
least as it pertains to engineering and technology. 
 

6) Beliefs and assumptions that Right for Me? did not validate: 

 Young women are streamed out of mathematics and science 

 Peers are important influencers 

 Male dominance of science and mathematics classes discourages young women 
from continuing these subjects through to graduation  

 There is a subtle, even unconscious, male gender bias in the science and 
mathematics curriculum that can be a significant deterrent to young women 

The United States Experience 
While our principle focus is on the Canadian situation, it is interesting to note that, in the United States, 
research has demonstrated largely the same issues around awareness and perception as the key factors 
that contribute to the challenge of attracting more young women to study engineering at the post-
secondary level. The Canadian and American situations, therefore, appear quite comparable. 
 
According to Betty Shanahan, executive director and chief executive officer of the Chicago-based Society 
for Women EngineersΣ ά²Ŝ ƴŜŜŘ ǘƻ ƎŜǘ ƪƛŘǎ ƛƴ ōȅ ŦƻŎǳǎƛƴƎ ƻƴ Ƙƻǿ ǊŜǿŀǊŘƛƴƎ ǘƘŜ ŎŀǊŜŜǊ ƛǎ ŀƴŘ ǿƘŀǘ ǿŜ 
do. We need to ǘŀƭƪ ŀōƻǳǘ Ƙƻǿ ǊŜǿŀǊŘƛƴƎ ƛǘ ƛǎ ǘƻ ƛƳǇŀŎǘ ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘΦέ 
 
In a newspaper article published in March 2009, Maria Larrondo - Petrie, a computer engineer and 
associate dean of academic and international affairs at the College of Engineering and Computer Science 
at Florida Atlantic University, said "What is turning girls off is the image of an engineer. They don't see 
engineering in relation to its impact on the world, on society, on the human condition." 
 
The Extraordinary Women Engineers Project ς led by a coalition of American engineering associations 
and the American Association of Engineering Societies, the American Society of Civil Engineers, and 
WGBH Educational Foundation ς ǘƻƻƪ ƳǳŎƘ ǘƘŜ ǎŀƳŜ ǉǳŀƭƛǘŀǘƛǾŜ ŀǇǇǊƻŀŎƘ ŀǎ 9ƴƎƛƴŜŜǊΩǎ /ŀƴŀŘŀ Ωǎ Right 
for Me? ǎǘǳŘȅΣ ǿƛǘƘ ǎǳǊǾŜȅǎ ŀƴŘ ŦƻŎǳǎ ƎǊƻǳǇǎ ƻŦ ŦŜƳŀƭŜ ƘƛƎƘ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ŀƴŘ ŦŀŎǳƭǘȅΦ 9²9tΩǎ Ŧƛƴŀƭ 
report, released in April 2005, indentified a similar lack of knowledge and negative perceptions about 
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what an engineering career entails as key factors that dissuade young women. 

College and university 
!ǎ ƴƻǘŜŘ ŜŀǊƭƛŜǊΣ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ Right for Me? study disproved the notion that young women do 
not pursue careers in engineering because they lose interest in, or are streamed out of, the math and 
science curriculums as they progress through high school. In fact, among the female students surveyed 
for the study, 88.2 percent and 68.5 percent, respectively, were enrolled in Grade 12 mathematics and 
science courses. 
 
Why then, are more of these young women who have the academic qualifications, not pursuing an 
engineering degree at the undergrad level? Qualitative and quantitative data suggest a number of 
factors that either originate with high school and perpetuate through university, or are specific to the 
university environment. 

Right for Me? Findings 
Two key conclusions of the Right for Me? study that apply throughout the student years were: 
  

1) Negative Perceptions 
άaƻǎǘ ȅƻǳƴƎ ǿƻƳŜƴ ǇŜǊŎŜƛǾŜ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ όōǳǘ ŜǎǇŜŎƛŀƭƭȅ ŜƴƎƛƴŜŜǊƛƴƎύ ǿƛǘƘ 
construction work, outdoor work, working in a cubicle, and relating primarily to computers and 
machines, rather than to people. Lower status is attributed (by girls) to engineering and technology 
occupations in comparison with the health and social scienceǎΦέ 

  
The key insight here is that young women gravitate to career paths they believe will have the 
greatest positive impact on the welfare of society. Generally speaking, the majority of engineering 
disciplines, fairly or not, are perceived as less desirable than ones that have a more obvious 
societal benefit, such as health and social sciences. Alternatively, young women who are drawn to 
engineering may be more inclined to gravitate toward specific disciplines such as biomedical and 
life sciences, or environmental engineering, because they can more readily see a direct benefit to 
people, versus electrical or mechanical engineering, which, by contrast, typically have lower female 
representation. 

  
2) Lack of Female Role Models 
ά/ƻƳǇŀǊŜŘ ǘƻ ȅƻǳƴƎ ƳŜƴΣ ȅƻǳƴƎ women do not have role models who encourage them to 
consider engineering and technology careers. Role models, including high school teachers and 
ƛƴŘǳǎǘǊȅ ǇǊƻŦŜǎǎƛƻƴŀƭǎΣ ǿŜǊŜ ǾƛŜǿŜŘ ŀǎ ŜȄǘǊŜƳŜƭȅ ƛƳǇƻǊǘŀƴǘ ōȅ ōƻǘƘ ǘŜŀŎƘŜǊǎ ŀƴŘ ȅƻǳƴƎ ǿƻƳŜƴΣέ 
concluded the authors of Right for Me? Obviously, this also applies to a lack of female role models 
at the post-secondary level. 
 

This conclusion from Right for Me? is corroborated by the findings of a separate study undertaken 
recently in the United States 

 
Sex and Science: How Professor Gender Perpetuates the Gender Gap, a joint study by researchers at the 
University of California-5ŀǾƛǎ ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ !ƛǊ CƻǊŎŜ !ŎŀŘŜƳȅΣ ŦƻǳƴŘ ǘƘŀǘ άǿƘƛƭŜ ǇǊƻŦŜǎǎƻǊ 
gender has only limited impact on male students, it has a powerful effect on female students' 
performance in math and science classes, their likelihood of taking future math and science courses, and 
ǘƘŜƛǊ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ƎǊŀŘǳŀǘƛƴƎ ǿƛǘƘ ŀ ǎŎƛŜƴŎŜΣ ǘŜŎƘƴƻƭƻƎȅΣ ŜƴƎƛƴŜŜǊƛƴƎ ƻǊ ƳŀǘƘ ŘŜƎǊŜŜΦέ ¢Ƙƛǎ ŘŜǎǇƛǘŜ ǘƘŜ 
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fact that the study also found that many male professors are just as effective at teaching female 
students as they are at teaching males, if not more so. 

 
This American report emphasized that this phenomenon appears to be more acute in these courses than 
ƻǘƘŜǊǎΣ ŀǎ άǘƘŜ gender of professors teaching humanities courses has, at best, a limited impact on 
ǎǘǳŘŜƴǘǎϥ ƻǳǘŎƻƳŜǎΦέ  

 
ά¢ƘŜ ŦŀŎǘ ǘƘŀǘ ǿŜ ŦƻǳƴŘ ǘƘŜ ƭŀǊƎŜǎǘ ŜŦŦŜŎǘǎ ŀƳƻƴƎ ƘƛƎƘ ŀōƛƭƛǘȅ ǿƻƳŜƴ ǿƛǘƘ ŀ ǇǊŜŘƛǎǇƻǎƛǘƛƻƴ ǘƻǿŀǊŘǎ 
math and science is important because this group of women are, arguably, the set of women most 
ǎǳƛǘŜŘ ŦƻǊ ŜƴǘŜǊƛƴƎ ǎŎƛŜƴŎŜ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎ ŎŀǊŜŜǊǎΣέ ǿǊƻǘŜ ǘƘŜ ŀǳǘƘƻǊǎΦ 

Other Factors 
Considering the negative perceptions and general lack of awareness among young women of the social 
benefits provided by the various engineering disciplines, it should come as no surprise that those young 
women who do choose to pursue an engineering degree are invariably top performers. 
 
According to Claude Laguë, professor and dean of the Faculty of Engineering at the University of Ottawa: 
ά²ƘŜƴ ȅƻǳ ǘŀƭƪ ǘƻ ǎǘǳŘŜƴǘǎ ƻŦ ōƻǘƘ ƎŜƴŘŜǊǎΣ ŦŜƳŀƭŜ ǎǘǳŘŜƴǘǎ ƻŦǘŜƴ ǎŀȅ ǘƘŀǘΣ ǿƘŜƴ ǘƘŜȅ ŎƘƻǎŜ 
engineering, it was something they reflected upon very seriously, while for men, the response is often 
because a parent, a friend, a family member told them they should go. For male students, it is often less 
ǇŜǊǎƻƴŀƭ ŀƴŘ ƭŜǎǎ ƻŦ ŀ ŘŜŜǇ ǘƘƻǳƎƘǘ ǇǊƻŎŜǎǎΦέ 
 
Elizabeth Cannon, professor and dean of the Schulich School of Engineering at the University of Calgary, 
ƻōǎŜǊǾŜŘ ǘƘŀǘ ά²ƻƳŜƴ Řƻ ǿŜƭƭ ƛƴ ǘƘŜ ǳƴŘŜǊƎǊŀŘǳŀǘŜ ǇǊƻƎǊŀƳΦ ¢ƘŜȅΩǊŜ ƻǾŜǊǊŜǇǊŜǎŜƴǘŜŘ ŀǎ leaders; they 
ǿƛƴ ƳŀƧƻǊ ǎŎƘƻƭŀǊǎƘƛǇǎ ŀƴŘ ǎƻ ƻƴ ŀƴŘ ǎƻ ŦƻǊǘƘΦέ 
 
Cannon also emphasized that once women are enrolled in an undergrad engineering program, the 
attrition rate among their number is no greater than that of their male counterparts. However, just as 
women chose to pursue engineering for different reasons than men, they will also leave for different 
reasons. While male students are most likely to leave due to poor academic performance, female 
students most often leave because of a lack of interest or fit. 
 
But what are the contributing factors behind that loss of interest or feelings that one does not fit in, 
which may also contribute to the negative perceptions that exist among young women about becoming 
an engineer?  
 
Old School Still in School 
According to the Society of Women EngineersΩ Betty Shanahan, women and other under-represented 
groups encounter in college and university largely the same barrier they will in industry ς an 
environment that is not inclusive and does not foster strong role models for them.  
 
ά²ƘŜƴ ȅƻǳ ƎŜǘ ȅƻǳƴƎ ǿƻƳŜƴ ƻǊ ƻǘƘŜǊ under-represented groups into undergrad programs, then they 
ŀǊŜ ƛƴ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǘƘŀǘΩǎ ōŜŜƴ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ǿƘƛǘŜ ƳŀƭŜ ǘƘŀǘ ŘƻŜǎƴΩǘ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ŜȄŎƭǳǎƛƻƴŀǊȅ 
they are ς ǎǘǳŘŜƴǘǎ ǎŜŜ ǾŜǊȅ ŦŜǿ ŦŀŎǳƭǘȅ ǘƘŀǘ ƭƻƻƪ ƭƛƪŜ ǘƘŜƳΣέ {ƘŀƴŀƘŀƴ ǎŀƛŘΦ ά¢ƘŜǊŜΩǎ ŀƭƭ ƪƛƴŘǎ ƻŦ 
structures in ŀŎŀŘŜƳƛŎ ƛƴǎǘƛǘǳǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǎŜǘ ǳǇ ǎƻ ƛǘΩǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ŀ ǇǊƻŦŜǎǎƻǊ Ƙŀǎ ŀ ǎǘŀȅ-at-home 
wife to manage the rest of their life while the professor advances his career ... female professors trying 
to get tenure must work crazy hours during their child-beaǊƛƴƎ ȅŜŀǊǎΦέ 
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¢ƘŜ {ŎƘǳƭƛŎƘ {ŎƘƻƻƭΩǎ 9ƭƛȊŀōŜǘƘ /ŀƴƴƻƴΣ ƳŜŀƴǿƘƛƭŜΣ ǎǘǊŜǎǎŜǎ ǘƘŀǘ ǘƘŜ ǇǊŜǾŀƭŜƴǘ ŎǳƭǘǳǊŜ Ŏŀƴ ǾŀǊȅ ǿƛŘŜƭȅ 
from school to school. In many cases, the academic environment has become more professional, thanks 
in no small part to students, of either gender, policing themselves and enforcing more appropriate 
behaviour. However, in many instances male-dominated traditions and behaviours that are off-putting 
to female students have become institutionalized. This is particularly evident at schools with residences 
ƻƴ ŎŀƳǇǳǎΣ ǾŜǊǎǳǎ άŎƻƳƳǳǘŜǊ ǎŎƘƻƻƭǎέ ǿƘŜǊŜ Ƴƻǎǘ ǎǘǳŘŜƴǘǎ ƭƛǾŜ ƻŦŦ ŎŀƳǇǳǎΦ  
 
άLǘΩǎ ƳǳŎƘ ƳƻǊŜ ŀŎŎŜǇǘŜŘ ōȅ ƻǳǊ ŦŀŎǳƭǘȅ ŎƻƭƭŜŀƎǳŜǎ ǘƻ ƘŀǾŜ ǿƻƳŜƴ ƛƴ ǘƘŜ ŎƭŀǎǎǊƻƻƳΣέ /ŀƴƴƻƴ ǎŀƛŘΦ άLǘΩǎ 
become a non-ƛǎǎǳŜΦ !ǎ ŀ ŘŜŀƴΣ L ŘƻƴΩǘ ƘŀǾŜ ǘƻ ŘŜŀƭ ǿƛǘƘ ƳƛǎǘǊŜŀǘƳŜnt of women in the classroom, with 
a professor saying silly things ς ǘƘŀǘ ƪƛƴŘ ƻŦ ǎǘǳŦŦ ƛǎƴΩǘ ǘƘŜǊŜ ΦΦΦ ōǳǘ ǎƻƳŜ ƻŦ ǘƘŜ ƳƻǊŜ ǊŜǎƛŘŜƴǘƛŀƭ ǎŎƘƻƻƭǎ 
ǘƘŀǘ ƘŀǾŜ ƭƻƴƎŜǊ ǘǊŀŘƛǘƛƻƴǎΣ ǎƻƳŜ ƻŦ ǘƘŜƳ ŀǊŜ ǎǘƛƭƭ ǎŜŜƴ ƛƴ ŀ ƭƛƎƘǘ ǘƘŀǘ ƛǎ ƴŜƎŀǘƛǾŜ ǘƻǿŀǊŘǎ ǿƻƳŜƴΦ LΩǾŜ 
had complaints from parents with daughters in those schools and they were quite horrified by what they 
ǎŀǿ ŘǳǊƛƴƎ ƻǊƛŜƴǘŀǘƛƻƴΦ ¢ƘŜ ŦŀŎǳƭǘȅ ǘƘŜǊŜ ǿƛƭƭ ǎŀȅ ǘƘŜȅ ŘƻƴΩǘ ŎƻƴŘƻƴŜ ƛǘΣ ŀƴŘ L ŀƎǊŜŜ ς ǘƘŜȅ ŘƻƴΩǘΣ ōǳǘ 
ǘƘŜȅ ŘƻƴΩǘ Ǉǳǘ ŀ ǎǘƻǇ ǘƻ ƛǘ ŜƛǘƘŜǊ ōŜŎŀǳǎŜ ƛǘ ƛǎ ǎƻ ƛƴƎǊŀƛƴŜŘ ƛƴ ǘƘŜƛǊ ŎǳƭǘǳǊŜΦέ 
 
TƘŜ ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ άƻƭŘ ōƻȅǎ Ŏƭǳōέ ŎŀƳǇǳǎ ŎǳƭǘǳǊŜǎ ŀƴŘ ƳƛǎƻƎȅƴƛǎǘƛŎ ŀǘǘƛǘǳŘŜǎ ōȅ ŦŀŎǳƭǘȅ ǎǘƛƭƭ ǇǊŜǾŀƛƭ ŀǘ 
post-secondary institutions across Canada and the United States is open to debate. Nonetheless, these 
gender biases do persist and can, even at an unconscious level, colour perceptions of what makes a 
άƎƻƻŘ ŜƴƎƛƴŜŜǊέ ŀƴŘ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǿƻƳŜƴ Ŧƛǘ ǘƘƛǎ ƳƻǳƭŘΦ 
 
This persistence of gender bias in the science and engineering professions was amply demonstrated in 
2005, when Harvard University president Lawrence Summers, now special economic advisor to United 
States President Barack Obama, sparked controversy when he made public comments at a conference 
ŀōƻǳǘ άƛƴǘǊƛƴǎƛŎ ŀǇǘƛǘǳŘŜέ ƛƴ ǎŎƛŜƴŎŜ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǿƘŜǘƘŜǊ ǘƘƛǎ ƳƛƎƘǘ ŀŎŎƻunt for the lack of 
female participation. This fire was further stoked by Harvard psychology professor Steven Pinker who 
claimed evidence of biological sex differences that pointed to male cognitive superiority. 
 
Biased Curriculum 
While the assertion that men are simply better suited than women to science and engineering is widely 
scorned, it can be argued that most curriculums do not take into account gender-based values and 
legitimate differences in how men and women learn, which subsequently impacts how they behave. 
 
A report released last year by the Information Technology Council of Canada, The Focus on Information 
Technology (FIT) Program: Gender-based Analysis, reviewed the gender differences between young men 
and women in terms of how they learn, how they are attracted to technology and how a school 
ŎǳǊǊƛŎǳƭǳƳ Ƴǳǎǘ ǘƘŜǊŜŦƻǊŜ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ǊƛƎƘǘ άƘƻƻƪέ ŦƻǊ ōƻǘƘ ƎŜƴŘŜǊǎΦ 
 
¢ƘŜ ǊŜǇƻǊǘ ŦƻǳƴŘ ǘƘŀǘ άǘƘŜ ǎƛƴƎǳƭŀǊ ŀƴŘ ƻōǎŜǎǎƛǾŜ ƛƴǘŜǊŜǎǘ ƛƴ ŎƻƳǇǳǘƛƴƎ ǘƘŀǘ ƛǎ ŎƻƳƳƻƴ ŀƳƻƴƎ ƳŜƴ ƛǎ 
assumed to be the roŀŘ ǘƻ ǎǳŎŎŜǎǎ ƛƴ ŎƻƳǇǳǘƛƴƎΦ IƻǿŜǾŜǊΣ ƎƛǊƭǎ ŀǊŜ ΨŎƻƴƴŜŎǘŜŘ ƪƴƻǿŜǊǎΩ ŀƴŘ ŀǊŜ ƳƻǊŜ 
interested in knowing how technology can be applied to real woǊƭŘ ƴŜŜŘǎ ǘƘŀƴ ΨƘƻǿ ǘƘƛƴƎǎ ǿƻǊƪ.Ω They 
ŘƻƴΩǘ ǊŜƭŀǘŜ ǘƻ ǘƘŜ ǎǘǳŘȅ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ƛƴ ǘƘŜ ŀōǎǘǊŀŎǘΦέ 
 
This disparity, the Information Technology Council report stated, has been compounded by the fact that 
άǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ǇǊŀŎǘƛŎŀƭƭȅ ƴƻ ǿƻƳŜƴΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ŎǳǊǊƛŎǳƭǳƳ ŘŜŎƛǎƛƻƴ-making about computer 
science curricula at either the secondary level or at college/university. In computer science classes, 
assignments and teaching examples often embed male-dominated interests and activities e.g., sports 
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stats, card and number tricks. Texts tend to focus on technical details with little attention paid to the 
application and impact of the technology in meaningful, interdisciplinary problem-ǎƻƭǾƛƴƎ ǿŀȅǎΦέ 

In the workplace 
As we have explored in this section, there are a number of factors which not only steer a young woman 
away from an education in engineering, regardless of her aptitudes, but may lead her to drop out and 
change direction after having embarked on this path at the post-secondary level. These are all factors 
related to the attraction of women to the engineering profession, but what about retention? 
 
IŀǾƛƴƎ ŜŀǊƴŜŘ ŀƴ ŜƴƎƛƴŜŜǊƛƴƎ ŘŜƎǊŜŜ ŘƻŜǎ ƴƻǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǊŀƴǎƭŀǘŜ ƛƴǘƻ ŜŀǊƴƛƴƎ ƻƴŜΩǎ licensure as a 
professional engineer (P.Eng.). In fact, a certain proportion of men and women with an engineering 
ŘŜƎǊŜŜ Řƻ ƴƻǘΣ ŦƻǊ ǿƘŀǘŜǾŜǊ ǊŜŀǎƻƴΣ ŎƘƻǎŜ ǘƻ ōŜŎƻƳŜ ŀ άtΦ 9ƴƎΦέ bƻƴŜǘƘŜƭŜǎǎΣ Ƴŀƴȅ ǿƛƭƭ ǎǘƛƭƭ ŜƴƧƻȅ 
rewarding careers that draw on their engineering education and may in fact be quite comparable in 
terms of type of work and salary to that of their peers who have been licensure. 
 
Changing Roles in Engineering and Technology, part of the Engineering and Technology Labour Market 
Study undertaken jointly by Engineers Canada and the Canadian Council of Technicians and 
Technologists, ŦƻǳƴŘ ǘƘŀǘ άŀ ƎǊŜŀǘŜǊ ƴǳƳōŜǊ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ǘŜŎƘƴƛŎƛŀƴǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛǎǘǎ ŀǊŜ ŀŘǾŀƴŎƛƴƎ 
ƛƴǘƻ άŜƴƎƛƴŜŜǊƛƴƎ ƳŀƴŀƎŜƳŜƴǘΩ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘ ǘƘŀǘ ƛƴŎǊŜŀǎƛƴƎ ƴǳƳōŜǊǎ ƻŦ ǿƻǊƪƛƴƎ-level professional 
ŜƴƎƛƴŜŜǊǎ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎ ǘŜŎƘƴƛŎƛŀƴǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛǎǘǎ ǊŜǇƻǊǘ ǘƻ ǘŜŎƘƴƻƭƻƎƛǎǘǎΦέ 5ŀǘŀ ŦǊƻƳ ǘƘŜ нллс 
Census indicated that only 25.9 percent of persons who held a university degree in engineering were 
working in an engineering occupation. Meanwhile, the Engineering and Technology Labour Market 
{ǘǳŘȅΩǎ {ǳǊǾŜȅ ƻŦ 9ƴƎƛƴŜŜǊǎ ŀƴŘ 9ƴƎƛƴŜŜǊƛƴƎ ¢ŜŎƘƴƛŎƛŀƴǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎƛǎǘǎΣ found that only 49 percent 
of employers require an engineer to be licensed. 
 
Licensure is in itself a complex topic that we will not delve into here. For the purposes of this paper, our 
focus is on those women who have become professional engineers, who do embark on a career, but 
then at some point decide to leave the profession or not renew their professional licence. To a lesser 
degree, articulating the negative factors that turn women away from the profession may also shed light 
on why so many women and men with an engineering degree are not working in an engineering 
occupation, as indicated by the 2006 Census data. 
 
A certain level of attrition is common to any profession, and certainly not confined to one gender, but 
there is hard data that demonstrates this rate of attrition in the engineering profession is greater among 
ǿƻƳŜƴ ǘƘŀƴ ƛǘ ƛǎ ŀƳƻƴƎ ƳŜƴΦ ¢ƘŜ ǉǳŜǎǘƛƻƴ ƛǎΣ ά²ƘȅΚέ followed by, to be explored in following sections 
of this paperΣ ά²Ƙŀǘ Ŏŀƴ ōŜ ŘƻƴŜ ŀōƻǳǘ ƛǘΚέ 
 
There is significant qualitative and anecdotal evidence from the Canadian experience to support the 
hypothesis that conditions in the workplace drive female professional engineers to leave their jobs at a 
greater rate than men. However, to find more comprehensive quantitative data to support this, we must 
look to in-depth research from the United States. It bears stating that, based on the review of existing 
research and the interviews with numerous experts on both sides of the border carried out for this 
paper, it is justifiable to consider the United States ŜȄǇŜǊƛŜƴŎŜ ǊŜƭŜǾŀƴǘ ŀƴŘ ŎƻƳǇŀǊŀōƭŜ ǘƻ /ŀƴŀŘŀΩǎΦ  

The United States Experience: The 2005 National Survey about Engineering 
In 2005, the United States Society of Women Engineers commissioned Harris Polls to conduct and 
ǇŜǊŦƻǊƳ ƛƴƛǘƛŀƭ ŀƴŀƭȅǎŜǎ ƻƴ ŀ άbŀǘƛƻƴŀƭ {ǳǊǾŜȅ ŀōƻǳǘ 9ƴƎƛƴŜŜǊƛƴƎΦέ ¢ƘŜ {ǳǊǾŜȅ ǿŀǎ ŀ Ŧƻƭƭƻǿ-up to one 
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conducted in the early 1990s by the Society in collaboration with a number of other engineering 
associations. Twenty-one colleges and universities, including one Canadian school, agreed to participate 
in the 2005 study and facilitated contact between Harris Polls and their alumni. 
 
The sǘǳŘȅΩǎ ƛƴǘŜnt was to determine whether women were more likely to leave engineering than men 
after graduation and if so, what were the underlying causes? The survey found that men were more 
likely to be employed as engineers after graduation ς 58 percent versus 48 percent of women. Male 
engineers were also less likely to leave the labour force ς 3 percent versus 12 percent of women.  
 
ά¢ƘŜ Řŀǘŀ ǎƘƻǿƴ ƘŜǊŜ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǿƻƳŜƴ ƻŦǘŜƴ ƳƻǾŜ ƻǳǘ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŎƘŀƴƎƛƴƎ ŎŀǊŜŜǊ 
interests while men do so for bettŜǊ ŀŘǾŀƴŎŜƳŜƴǘ ƻǊ ǎŀƭŀǊȅ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ ƻǘƘŜǊ ŦƛŜƭŘǎΣέ ǘƘŜ ǎǳǊǾŜȅ 
stated.  
 
However, the survey did not clearly identify whether the majority of these women who left engineering 
ŘƛŘ ǎƻ ōŜŎŀǳǎŜ ǘƘŜȅ ǿŜǊŜ άǇǳǎƘŜŘέ ōȅ ƴŜƎŀǘƛǾŜ ŦŀŎǘƻǊǎΣ ƻǊ άǇǳƭƭŜŘέ ōȅ Ǉƻǎƛǘƛve ones. However, the 
ǊŜǇƻǊǘ ŘƛŘ ǎǳƎƎŜǎǘ ǘƘŀǘΣ άōŜŎŀǳǎŜ ǘƘŜȅ ƻǇŜǊŀǘŜ ǿƛǘƘƛƴ ŀ ǎǘǊƻƴƎƭȅ ΨƳŀǎŎǳƭƛƴŜΩ ŎǳƭǘǳǊŜΣ ōƻǘƘ ƳŀƭŜ ŀƴŘ 
ŦŜƳŀƭŜ ŜƴƎƛƴŜŜǊǎ Ƴŀȅ ōŜ ǊŜƭǳŎǘŀƴǘ ǘƻ ŀŘƳƛǘ ǘƘŀǘ ŀƴȅƻƴŜ άǇǳǎƘŜŘέ ǘƘŜƳ ƻǳǘ ƻŦ ŀƴȅǿƘŜǊŜΦ {ƻ ƛǘ ŎƻǳƭŘ ōŜ 
the case that both push and pull ŦƻǊŎŜǎ ƻǇŜǊŀǘŜΦέ  
 
Other results from the sǳǊǾŜȅ ŘƛŘ ǎǳƎƎŜǎǘ ǘƘƻǎŜ άǇǳǎƘέ ŦŀŎǘƻǊǎ ǇŜǊǎƛǎǘ ŀƴŘ ǘƘŀǘΣ ǇŀǊŀŘƻȄƛŎŀƭƭȅΣ ǇǊƻƎǊŜǎǎ 
in how women and minorities are treated may have made these factors more difficult to identify and 
address. 
 
άLǘ ƛǎ ŎƭŜŀǊ ǘƘŀǘ ǘƘŜǊŜ are still substantial gaps between female and male perceptions of whether 
ŜƴƎƛƴŜŜǊƛƴƎ ƛǎ ŀ ΨƭŜǾŜƭ ǇƭŀȅƛƴƎ ŦƛŜƭŘΩ ŦƻǊ ǿƻƳŜƴ ŀƴŘ ƳƛƴƻǊƛǘƛŜǎΣέ ǘƘŜ ǎǳǊǾŜȅ ǎǘŀǘŜŘΦ ά5ŜǎǇƛǘŜ ǘƘƛǎ 
persistent gap, all of the data shown here indicate that circumstances appear to have improved 
ǎƻƳŜǿƘŀǘ ŦƻǊ ǿƻƳŜƴ ŀƴŘ ƳƛƴƻǊƛǘƛŜǎ ƛƴ ŜƴƎƛƴŜŜǊƛƴƎΣ ōŀǎŜŘ ƻƴ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ǿƻƳŜƴΩǎ ǊŜǎǇƻƴǎŜǎ 
from 1993 versus 2005. However, the continued gap between men and women is noteworthy. Men are 
less likely to be aware of discrimination against women or minorities and, subsequently, are more likely 
to believe that things are generally equitable at their workplaces. This may mean that it is harder now 
ŦƻǊ ǿƻƳŜƴ ŀƴŘκƻǊ ƳƛƴƻǊƛǘƛŜǎ ǘƻ ŘƛǎŎǳǎǎ ǇƻǎǎƛōƭŜ ŎŀǎŜǎ ƻŦ ŘƛǎŎǊƛƳƛƴŀǘƛƻƴ ǿƛǘƘ ǿƘƛǘŜ ƳŜƴΦέ  
 
The Society of Women EngineersΩ Betty Shanahan said that, after graduation, finding a job is generally 
not an issue for a young female engineer. The challenge is finding an organization that advances women 
and understands what they need, despite the fact that there are very simple things management can do 
to meet these needs.  
 
ά¢ƘŜǊŜ ŀǊŜ ŀ ǎǇŜŎǘǊǳƳ ƻŦ ōŀǊǊƛŜǊǎ ǘƘŀǘ ŀǊŜ ƛƴǎƛŘƛƻǳǎ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ōŀǎŜŘ ƻƴ ǳƴŎƻƴǎŎƛƻǳǎ ōƛŀǎŜǎ ōȅ 
ōƻǘƘ ƳŜƴ ŀƴŘ ǿƻƳŜƴΣέ {ƘŀƴŀƘŀƴ ǎŀƛŘΦ ά¢ƘŜȅ ŀǊŜ ǎƻ ŜƴƎǊŀƛƴŜŘ ƛƴ ǘƘŜ ƳŀƧƻǊƛǘȅ ŎǳƭǘǳǊŜ ς you fix one 
ǇƛŜŎŜΣ ōǳǘ ǘƘŀǘΩǎ ƴƻǘ ŜƴƻǳƎƘΦέ  

 
The Athena Factor 
But perhaps the most definitive data to come out of the United States in recent years is found in an 
international report published in June 2008 by the Harvard Business Review. 
 
The Athena Factor: Reversing the Brain Drain in Science, Engineering, and Technology was the result of 
four major surveys and 28 focus groups over 18 months that included men and women from around the 
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world, working at 43 global companies. The intent was to examine the career trajectories of women 
with science, engineering and technology ŎǊŜŘŜƴǘƛŀƭǎ ƛƴ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ƻƴ ǘƘŜ ǇǊŜƳƛǎŜ ǘƘŀǘΣ άǿƘƛƭŜ 
considerable research has been done on women in the academic sector, women in (science, engineering 
and technology) ƛƴ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ƘŀǾŜ ōŜŜƴ ƭŀǊƎŜƭȅ ƛƎƴƻǊŜŘ ŀƴŘ ŀǊŜ ǇƻƻǊƭȅ ǳƴŘŜǊǎǘƻƻŘΦέ 
 
Athena concluded that for many ǿƻƳŜƴΣ άŀǘǘǊƛǘƛƻƴ ǊŀǘŜǎ ǎǇƛƪŜ мл ȅŜŀǊǎ ƛƴǘƻ ŀ ŎŀǊŜŜǊΦ !ŎǊƻǎǎ ǘƘŜ 
climates of science, engineering, and technology, women experience a perfect storm in their mid- to late 
30s. They hit serious career hurdles at the same time that family pressures ratchet up. Stepping in with 
targeted support before this fight-or-flight moment has the potential of lowering the female attrition 
ǊŀǘŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅΦέ 
 
In fact, Athena found that 24 percent of women were likely to quit the engineering field, versus 17 
percent of men. This rate of attrition was even higher among jobs in the general high tech sector, at 41 
percent vs. 17 percent. 
 
¢ƘŜ ǊŜŀǎƻƴǎΚ Lǘ ōŜƎƛƴǎ ǿƛǘƘ ŀ ǇǊŜǾŀƭŜƴǘ άƘƻǎǘƛƭŜ ƳŀŎƘƻ ŎǳƭǘǳǊŜΣέ ǿƛǘƘ Ŧǳƭƭȅ со percent of female 
respondents claiming to have been subjected to sexual harassment in the workplace. This is followed by 
feelings of isolation, difficulty understanding how to advance in this male environment, lack of a 
supporting peer group and extreme work pressure. 
 
Athena concluded that young female scientists, engineers, and technologists embark on their career 
ǿƛǘƘ ŜƴǘƘǳǎƛŀǎƳ ŀƴŘ ŀƳōƛǘƛƻƴΣ ŜŀƎŜǊ ǘƻ ƳŀƪŜ ŀ ŘƛŦŦŜǊŜƴŎŜ ŀƴŘ ŎǳǊŜ ǘƘŜ ǿƻǊƭŘΩǎ ƛƭƭǎΣ ǿƛǘƘ ƭƛǘǘƭŜ 
understanding of the challenges they will encounter. As time goes on, these άŀƴǘƛƎŜƴǎ ƛƴ ǎŎƛŜƴŎŜΣ 
engineering and technology ŎǳƭǘǳǊŜǎέ ǘŀƪŜ ƘƻƭŘΦ Cǳƭƭȅ ор percent of junior women surveyed considered 
themselves to be very ambitious. By age 45, that figure had fallen to 14 percent. 
 
In the Athena focus groups, senior women who had mŀŘŜ ƛǘ ǘƘǊƻǳƎƘ ǘƘŜ άŦƛƎƘǘ-or-ŦƭƛƎƘǘέ ǇƘŀǎŜ ƻŦ ǘƘŜƛǊ 
ŎŀǊŜŜǊǎ ǘŀƭƪŜŘ ŀōƻǳǘ ŀ άƎǊŜŀǘ ŘƛǾƛŘŜέ ōŜǘǿŜŜƴ ǘƘŜƳǎŜƭǾŜǎ ŀƴŘ ȅƻǳƴƎŜǊ ŦŜƳŀƭŜ ŎƻƭƭŜŀƎǳŜǎ ŀƴŘ ŜȄǇǊŜǎǎŜŘ 
frustration at not being able to give adequate warning to the next generation of the challenges that lay 
in store. 
 
However, Athena found that the majority of women who leave their science, engineering and 
technology career are not doing so to raise a family. Roughly half (48 percent) move to a similar job 
outside the corporate sector. Many become self-employed, while others join the public sector or a 
startup company. Only one-fifth of the women who left dropped out of the workforce entirely. 
 
Finally, Athena concluded that, stemming this flow of talent, even to a small degree, could have 
profound positive benefits to the size and diversity of a skilled labour force. άwŜŘǳŎƛƴƎ ŦŜƳŀƭŜ ŀǘǘǊƛǘƛƻƴ 
by one-quarter would add 220,000 people to the highly qualified (science, engineering and technology) 
labor pool in the United Statesέ 

#ÁÎÁÄÁȭÓ 1ÕÁÌÉÔÁÔÉÖÅ 6ÁÌÉÄÁÔÉÏÎ ÏÆ ÔÈÅÓÅ American Findings 
άL ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜ Ƴŀƛƴ ƛǎǎǳŜ ƛǎ ŀǘǘǊŀŎǘƛƴƎ ǿƻƳŜƴ ƛƴǘƻ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴΤ ƛǘΩǎ ǊŜǘŀƛƴƛƴƎ ŦŜƳŀƭŜ ŜƴƎƛƴŜŜǊǎ 
through better support, more equitable hiring practices, improving work/life balance. I graduated in 
нлллΦ aƻǎǘ ƻŦ Ƴȅ ŦŜƳŀƭŜ ŎƭŀǎǎƳŀǘŜǎ ƘŀǾŜ ƭŜŦǘ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴ ŀƭǊŜŀŘȅ ŀƴŘ L ŀƳ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǎŀƳŜΦέ 
ς female respondent to Engineers Canada survey, Aug. 11, 2009 
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I would like to see women seen and treated as equal members of the profession, with equal roles and 
needs for their professional and personal lives as offered to male engineers. This would mean that 
women see themselves as equally capable, and having equal opportunity. This doesn't mean special 
treatment for women within the profession or within companies - it means providing equal allowance for 
people's needs and obligations both at work and outside workΦέ 
ς male respondent to Engineers Canada survey, August 17, 2009 
 
ά¢ƘŜ ƻƭŘ ōƻȅǎ Ŏƭǳō ƛǎ ŀƭƛǾŜ ŀƴŘ ǿŜƭƭ ǿƛǘƘƛƴ ǘƘŜ engineering profession, the companies that employ 
engineers and the universities that train them. Women need to be given opportunities that will allow 
them to learn and advance in their careers, either as technical subject matter experts or to rise up 
through the management ranks. ¢ƘŜȅ ŀƭǎƻ ƴŜŜŘ ŜƳǇƭƻȅŜǊǎ ǘƻ ǊŜŎƻƎƴƛȊŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ƭƛŦŜ ōŀƭŀƴŎŜΦέ  
ς female respondent to Engineers Canada survey, August 8, 2009 
 
άL ǿŀƴǘ ǿƻƳŜƴ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ ǿƘŜƴ ŜƴƎƛƴŜŜǊǎ Ŝ-mail out job postings to their university friends. I want 
to stop hearing ridiculous rumours at work that each professional woman supposedly slept her way to 
that position. When a young female engineer is hired, I want her colleagues to spend more time talking 
about her degree and experience than about her physical beauty. I want assignments to be given on the 
ōŀǎƛǎ ƻŦ ŎƻƳǇŜǘŜƴŎŜ ŀƴŘ ǊŜǎƻǳǊŎŜ ŀǾŀƛƭŀōƛƭƛǘȅΣ ǿƛǘƘ ƴƻ ŎƻƴŎŜǊƴ ŦƻǊ ǿƘƻ ƳƛƎƘǘ Ƙƻƻƪ ǳǇ ǿƛǘƘ ǿƘƻƳΦέ  
ς male respondent to Engineers Canada survey, August 9, 2009 
 
As noted in the Introduction, Engineers Canada in June 2009 sent a single qualitative question to 
professional ŜƴƎƛƴŜŜǊǎ ŀŎǊƻǎǎ /ŀƴŀŘŀΥ άWhat is the vision of success you would like to see for women 
ŜƴƎƛƴŜŜǊǎ ƛƴ /ŀƴŀŘŀΚέ 
 
¢ƘŜ ƛƴǘŜƴǘ ǿŀǎ ǘƻ ŎŀǇǘǳǊŜ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ŀōƻǳǘ ǘƘŜƛǊ ǿƻǊƪǇƭŀŎŜ ǎƛǘǳŀǘƛons to better understand 
the prevailing cultural conditions in the workplace that influence career decisions. Quantitative data 
alone cannot capture this. By September 2009, the question had yielded 2,432 responses, 58.8 percent 
from women and 41.2 percent from men, revealing what professional engineers of both genders deal 
with on a daily basis ς in other words, their current reality. The comments above are representative of 
the common themes that emerged from the survey results, painting a rather bleak picture of a current 
reality that, if left unchanged, bodes ill for the future ƻŦ ōƻǘƘ /ŀƴŀŘŀΩǎ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ ŀƴŘ its 
competitive edge on the global stage. 
 
!ǎ ƛƭƭǳǎǘǊŀǘŜŘ ōȅ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ŎƻƳƳŜƴǘǎ ŀōƻǾŜ ŀƴŘ ƛƴ ǘƘŜ LƴǘǊƻŘǳŎǘƛƻƴΣ ǘƘŜ ǎǳǊǾŜȅ results suggest 
that in most organizations there still exists: 
 

 ! άƎƭŀǎǎ ŎŜƛƭƛƴƎέ ǘƘŀǘ ǇǊŜǾŜƴǘǎ ǘƘŜ ǇǊƻƎǊŜǎǎƛƻƴ ƻŦ ǿƻƳŜƴ ƛƴǘƻ ƳƻǊŜ ǎŜƴƛƻǊ ǊƻƭŜǎΦ 

 ¢ƘŜ ǇŜǊǎƛǎǘŜƴŎŜ ƻŦ ŀƴ άƻƭŘ ōƻȅǎ Ŏƭǳōέ ƳŜƴǘŀƭƛǘȅ ǘƘŀǘ Ŧŀƛƭǎ ǘƻ ŜȄǘŜƴŘ ǘƻ ǿƻƳŜƴ ǘƘŜ ǎŀƳŜ ŘŜƎǊŜŜ 
of professional respect, appreciation and advancement afforded their male counterparts. 

 An unwillingness by many employers to provide the flexibility needed by most female engineers 
to balance work and family in their role as child bearers. 

 A common sentiment that work-life balance issues also often apply to men with comparably 
negative consequences.  

 
When taken together with the findings of the American ǎǘǳŘƛŜǎΣ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ ǎǳǊǾŜȅ 
paints a consistently grim picture for all of North America. 
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What Progress has Really Been Made? 
άL ŀƳ ƻŦǘŜƴ ƴŜƎŀǘƛǾŜƭȅ ǎǳǊǇǊƛǎŜŘ ŀƴŘ ŘƛǎŀǇǇƻƛƴǘŜŘ ǿƘŜƴ ǿŜ ƎŜǘ ƛƴǘƻ ǘƘƻǎŜ ŘƛǎŎǳǎǎƛƻƴǎ ŀōƻǳǘ ǿƘŀǘ ǿŜ 
Ŏŀƴ Řƻ ǘƻ ŎƘŀƴƎŜ ŀƴŘ ȅƻǳ ƘŀǾŜ ǿƻƳŜƴ ǿƘƻ ǘŜƭƭ ǳǎΣ ΨƘŜǊŜ ǿŜ Ǝƻ ŀƎŀƛƴΣ ƘŀǾƛƴƎ ǘƘŜ ǎŀƳŜ ŘƛǎŎǳǎǎƛƻƴ ǿŜ 
ŘƛŘ мл ƻǊ мр ȅŜŀǊǎ ŀƎƻΣΩέ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ hǘǘŀǿŀΩǎ /ƭŀǳŘŜ Laguë said in an interview for this paperΦ άLǘ 
ŀǇǇŜŀǊǎ ǘƘŀǘ ǘƘƛƴƎǎ ƘŀǾŜ ƴƻǘ ŎƘŀƴƎŜŘ ǘƘŀǘ ƳǳŎƘ ƛƴ ǘƘŜ ǿƻǊƪǇƭŀŎŜ ƻǊ ŜǾŜƴ ǘƘŀǘ ƳǳŎƘ ƛƴ ǘƘŜ ǎŎƘƻƻƭǎΦέ 
  
In 1994, visionary activist and writer Felice Schwartz gave a presentation in which she reflected on her 
31 years at the helm of Catalyst ς the organization she had founded in 1962 to help women make 
headway in the male-dominated world of work.  
  
άEither corporate leaders will make a bold change in their mindset, which will lead to other kinds of 
ŎƘŀƴƎŜǎ ƛƴ ǘƘŜƛǊ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀƴŘ ǳƭǘƛƳŀǘŜƭȅ ǘƻ ǘƘŜ ǊŜƭŜŀǎŜ ƻŦ ǿƻƳŜƴΩǎ ǘŀƭŜƴǘǎΣ ƻǊ ǘƘŜȅ ǿƛƭƭ ƴƻǘΣέ ǎƘŜ 
ǎŀƛŘΦ άEither women will reach a consensus about the nature of their differences from men and be bold 
enough to speak about them, or they will continue to try to play by ƳŜƴΩǎ ǊǳƭŜǎ ŀƴŘ ǿƛƭƭ ƴƻǘ ǎǳŎŎŜŜŘΦέ 
  
CǳǊǘƘŜǊΣ {ŎƘǿŀǊǘȊ ǊŜƳŀǊƪŜŘ ǘƘŀǘΣ άif (chief executives) uƴŘŜǊǎǘƻƻŘ Ƙƻǿ ƳǳŎƘ ǘƘŜȅ ƴŜŜŘ ǿƻƳŜƴΩǎ 
talents, they would address the underlying issues such as work schedules for parents, lack of role 
models and mentors for women, and sexual harassment in a comprehensive manner. If they were 
committed to promoting the most able individuals, regardless of gender, they would make it possible for 
women to succeed. As it is, they do not. Changes are small and incremental and do not represent the 
kind of breakthrough thinking, the change in mindset, that I believe is requiredΦέ 
  
More than 15 years later, we hear these same themes echoed in the quantitative and qualitative data 
that has been referenced thus far. It is difficult to find consensus about how much progress has been 
made since Schwartz gave that speech to address these barriers to women in the engineering context. 
However, there is no denying that significant progress remains to be made. 
  
According to Dan Motyka, president of Engineers Canada, the fundamental challenge remains retaining 
female professional engineers five to 10 years after they have entered the workforce, and while it is not 
the only factor in play, family planning is a significant barrier to continuing on the career path. 
 
He also said that some members of the older generation still find it difficult to admit that women are 
perfectly capable of doing what a man can do, as well or even better. And while it can be argued that 
both men and women of the younger generation tend to favour a more positive work-life balance, 
Motyka pointed out that, when it comes to how women are regarded in the workplace, some of the 
younger people are no more enlightened than some of the older generation. 
 
/ƘǊƛǎǘƛƴŜ tƭƻǳǊŘŜΣ ŎƘŀƛǊ ƻŦ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ ²ƻƳŜƴ ƛƴ 9ƴƎƛƴŜŜǊƛƴƎ !ŘǾƛǎƻǊȅ DǊƻǳǇΣ ǎŀƛŘ ƛǘ ƛǎ ŘƛŦŦƛŎǳƭǘ 
to pin down specific reasons why women leave engineering, however, she believes that workplace 
cultures still firmly rooted in the old school mindset is the overarching factor. Ultimately women reach 
an inflection point in their career where they must choose between family and trying to advance their 
career. 
 
άThe culture of expectations for engineering and a lot of other professions is that you work long hours 
ŀƴŘ ŘƻƴΩǘ ŀǎƪ ǉǳŜǎǘƛƻƴǎ ŀƴŘ your job should be your number one priorityΣέ tƭƻǳǊŘŜ ǎŀƛŘΦ άThat becomes 
difficult when the parenting and significant portion of looking after the home, still tends to fall on the 
ǿƻƳŀƴ ΦΦΦ ǎƻ ƛǘΩǎ ŘƛŦŦƛŎǳƭǘ ŦƻǊ ŀ ƭƻǘ ƻŦ ǿƻƳŜƴ ǘƻ ǿƻǊƪ ǘƘŜ ƭƻƴƎ ƘƻǳǊǎ ǿƛǘƘƻǳǘ ƭŜǘǘƛƴƎ ǘƘƛƴƎǎ Ŧŀƭƭ ŀōƻǳǘ ŀǘ 



Heeding the Canaries in the Coal Mine   

For Engineers Canada, By Janice Calnan and Leo Valiquette ɀ Final, March 31, 2010 22 

ƘƻƳŜΦέ 

The Need for Cultural Change  

A need to change the academic culture 
The aspects of the post-secondary environment that have been explored in this section demonstrate 
that there remain deeply rooted behaviours and biases, albeit often at an unconscious level, that are not 
supportive of women and other under-represented groups and contribute to the negative perceptions 
of the engineering profession that dissuade young women at the high school level from pursuing an 
engineering degree. Parts III, IV and V will explore where and how change must begin in the academic 
context to yield a more positive outcome for women at any stage of their career and the profession.  

A need to change the workplace culture 
{ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǉǳŀƭƛǘŀǘƛǾŜ Řŀǘŀ ŦǊƻƳ 9ƴƎƛƴŜŜǊ /ŀƴŀŘŀΩǎ ǎǳǊǾŜȅ ƻŦ ƛǘǎ ƳŜƳōŜǊǎ ǳƴŘŜǊǘŀƪŜƴ ƛƴ ǘƘŜ ǎǳƳƳŜǊ 
of 2009, combined with the findings of other research, such as the Athena Factor, as well as the 
anecdotal perspectives of the industry leaders interviewed for this paper, demonstrate a clear and 
obvious need for cultural change in the workplace. 
 
But before looking at how this change can come about, we will in Part II articulate why the attraction 
and retention of women in the engineering profession is an issue that merits attention and corrective 
action. 
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Part II: Consequences of the Status Quo 
ά¢ƘŜ ŎƻƳǇŜǘƛǘƛƻƴ ƛƴǘŜǊƴŀǘƛƻƴŀlly is fierce, but we do have many areas of technology where we are world 
leaders, including wireless and mobile systems, and rapid development of software driven services that 
build on, and complement, the products of larger strategic partner companies, both domestic and 
international.  
 
ά²Ŝ a¦{¢ ŀƭǎƻ Ǉƭŀȅ ŀ ƎǊŜŀǘŜǊ ǊƻƭŜ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ŎƻƴǘŜƴǘ ƎŜƴŜǊŀǘƛƻƴ ƛƴ ǘƘŜ ǊŀǇƛŘƭȅ ŜǾƻƭǾƛƴƎ ǿƻǊƭŘ ƻŦ 
ŘƛƎƛǘŀƭ ƳŜŘƛŀΦ hǊ ŀǊŜ ǿŜ ŀƭǎƻ ŀƛƳƛƴƎ ǘƻ ōŜ ƪƴƻǿƴ ŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ōŜǎǘ ǳǎŜǊǎ ƻŦ ƻǘƘŜǊ ǇŜƻǇƭŜΩǎ ŎǊŜŀǘƛǾŜ 
products? 
 
ά¢ƘŜ ƻƴline marketplace and rapidly growing use of e-commerce are certainly important aspects of 
/ŀƴŀŘŀΩǎ Ψ5ƛƎƛǘŀƭ 9ŎƻƴƻƳȅΩΣ ōǳǘ Řƻ ǿŜ ǿŀƴǘ ǘƻ ŀƭǿŀȅǎ ōŜ ōǳȅƛƴƎ ƻǘƘŜǊ ǇŜƻǇƭŜΩǎ ƳǳǎƛŎΣ ŦƛƭƳǎΣ ƎŀƳŜǎ ŀƴŘ 
software? Keep in mind that even though manufacturing and software development can often be done 
more cheaply offshore, the creation of cultural content is much harder, if not impossible, to outsource to 
India or China. 
 
άLƴ ǎƘƻǊǘΣ ƛŦ /ŀƴŀŘƛŀƴǎ ǿŀƴǘ ǿŜƭƭ ǇŀȅƛƴƎΣ ŎƘŀƭƭŜƴƎƛƴƎΣ ƪƴƻǿƭŜŘƎŜ-based jobs for their children, we MUST 
ōŜŎƻƳŜ ŀƴ ΨLƴƴƻǾŀǘƛƻƴ bŀǘƛƻƴΩΦ L¢ ϧ ¢ŜƭŜŎƻƳ ƛƴŘǳǎǘǊƛŜǎΣ ŀƭƻƴƎ ǿƛǘƘ ƴŜǿ ƳŜŘƛŀ ŀƴŘ ŘƛƎƛǘŀƭ ŎƻƴǘŜƴǘ 
ŎǊŜŀǘƛƻƴΣ Ŏŀƴ ōŜŎƻƳŜ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻŦ /ŀƴŀŘŀΩǎ ŦǳǘǳǊŜ ǇǊƻǎǇŜǊƛǘȅ ΦΦΦ !ƴŘ ƴƻ ǎŜŎǘƻǊ ƻŦ ǘƘŜ ŜŎƻƴƻƳȅ 
holds greater promise for improving productivity of Canadian companies across all sectors than our R&D 
ƛƴǘŜƴǎƛǾŜ L/¢ ǎŜŎǘƻǊΦέ 
ς from Sir ¢ŜǊǊȅ aŀǘƘŜǿǎΩ YŜȅƴƻǘŜΣ /ŀƴŀŘŀΩǎ 5ƛƎƛǘŀƭ 9ŎƻƴƻƳȅΥ aƻǾƛƴƎ CƻǊǿŀǊŘ, June 22, 2009, Ottawa 
 
Long before he became the CATA !ƭƭƛŀƴŎŜΩǎ ƴŀǘƛƻƴŀƭ spokesperson, serial entrepreneur Terry Matthews 
preached the fundamental economic necessity of Canada finding its place on the global stage as an 
innovation economy able to grow and prosper despite the emergence of the ǎƻ ŎŀƭƭŜŘ ά/ƘƛƴƳŜǊƛŎŀέ ς 
the combination of China, India and America ς with its combination of massive investment in technology 
development and marketing, combined with low-cost R&D and manufacturing. 
 
!ǎ ǇŀǊǘ ƻŦ ƛǘǎ LƴƴƻǾŀǘƛƻƴ bŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ǘƻ ƭŜǾŜǊŀƎŜ /ŀƴŀŘŀΩǎ ǎǘǊŜƴƎǘƘǎ ŀƴŘ build a competitive digital 
economy, CATA Ƙŀǎ ŀǎ ƻƴŜ ƻŦ ƛǘǎ ŎƻǊŜ ŀƎŜƴŘŀ ƛǘŜƳǎ ŀ Ǝƻŀƭ ǘƻ άŘevelop the IT capacity of women and 
encouraging women to join the technology market and enrol in technology-related studiesΦέ 
 
But why? Why is it considered so crucial to increase the participation of women in the technology 
industry? Why is this half of the population singled out for special consideration when there have also 
been challenges in recent years, albeit less acute, with attracting and retaining young men in the ICT 
sector? For that matter, what about the challenges faced by skilled immigrants to be integrated into the 
labour force and have their foreign credentials recognized? 
 

The economic argument  
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While the engineering profession as a whole encompasses much more than CanadaΩǎ ƛƴŦƻǊƳŀǘƛƻƴΣ 
communications and technology sector, this question nonetheless remains a relevant one. The issue of 
gender balance and diversity in the workplace transcends any one profession or industry sector but 
ultimately has the same impact on productivity, innovation and economic performance. The issue and 
definition of diversity itself extends beyond men and women to include individuals from varied ethnic 
and cultural backgrounds. The argument for diversity in favour of women, is, at its root, the same 
argument for diversity as it pertains to under-represented minorities in general ς a varied group, 
regardless of its makeup, is invariably more creative, innovative and productive than a homogeneous 
group. 
 
However, women, of whatever ethnic or cultural origin, represent for the engineering profession in any 
nation a far larger untapped labour pool than any other under-represented group. As the Athena report 
ŎƻƴŎƭǳŘŜŘΣ άwŜŘǳŎƛƴƎ ŦŜƳŀƭŜ ŀǘǘǊƛǘƛƻƴ ōȅ ƻƴŜ-quarter would add 220,000 people to the highly qualified 
science, engineering and technology labour pool in the United Statesέ 
 
In its May 2009 report, Groundbreakers: Using the Strength of Women to Rebuild the World Economy, 
Ernst & Young reiterated what numerous studies have previously ŎƻƴŎƭǳŘŜŘΣ άŘƛǾŜǊǎŜ ƎǊƻǳǇǎ ƻŦ ǇŜƻǇƭŜ 
ǘŜƴŘ ǘƻ ƻǳǘǇŜǊŦƻǊƳ ƘƻƳƻƎŜƴŜƻǳǎ ƎǊƻǳǇǎ ƛŦ ōƻǘƘ ƎǊƻǳǇǎΩ ƳŜƳōŜǊǎ ƘŀǾŜ Ŝǉǳŀƭ ŀōƛƭƛǘƛŜǎΦ tŜǊƘŀǇǎ ƳƻǊŜ 
surprisingly, there is now research showing that under the right conditions, a group of intelligent 
problem solvers chosen completely at random will likely outperform a homogeneous group of even the 
ōŜǎǘ ǇǊƻōƭŜƳ ǎƻƭǾŜǊǎΦέ 
 
As quoted in Groundbreakers, Laura D. Tyson, a professor of business administration and economics at 
the University of California (Berkeley) and co-ŀǳǘƘƻǊ ƻŦ ǘƘŜ ²ƻǊŘ 9ŎƻƴƻƳƛŎ CƻǊǳƳΩǎ Global 
Competiveness Index, said a ƴŀǘƛƻƴΩǎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŘŜǇŜƴŘǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƻƴ ǿƘŜǘƘŜǊ ŀƴŘ Ƙƻǿ it 
educates and utilizes its female talent. 
 
ά¢ƻ ƳŀȄƛƳƛȊŜ ƛǘǎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǇƻǘŜƴǘƛŀƭΣ ŜŀŎƘ ŎƻǳƴǘǊȅ ǎƘƻǳƭŘ ǎǘǊƛǾŜ ŦƻǊ ƎŜƴŘŜǊ 
equality τ i.e., to give women the same rights, responsibilities and opportunities as menΣέ ¢ȅǎƻƴ ǎŀƛŘ. 
άIn the cǳǊǊŜƴǘ Ǝƭƻōŀƭ ŦƛƴŀƴŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŎǊƛǎƛǎΣ ƛǘ ƛǎ ƳƻǊŜ Ǿƛǘŀƭ ǘƘŀƴ ŜǾŜǊ ǘƘŀǘ ǿƻƳŜƴΩǎ ŜŎƻƴƻƳƛŎ 
ǇŀǊǘƛŎƛǇŀǘƛƻƴ ŘƻŜǎ ƴƻǘ ǎƘǊƛƴƪΣ ōǳǘ ƛǎ ƛƴ ŦŀŎǘ ǎŜŜƴ ŀǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƳŀƪŜ ƘŜŀŘǿŀȅΦέ 
 
According to DƻƭŘƳŀƴ {ŀŎƘǎΩǎ Dƭƻōŀƭ 9ŎƻƴƻƳƛŎǎ tŀǇŜǊ bƻΥ мрп published in April 2007, Gender 
Inequality, Growth and Global Aging, ά/ƭƻǎƛƴƎ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ƳŀƭŜ ŀƴŘ female employment rates 
would have huge implications for the global economy, boosting United States gross domestic product by 
as much as 9 percent, Eurozone gross domestic product by 13 percent and Japanese gross domestic 
product by 16 percent Χ Encouraging more women into the labour force has been the single biggest 
driver of the 9ǳǊƻȊƻƴŜΩǎ ƭŀōƻǳǊ ƳŀǊƪŜǘ ǎǳŎŎŜǎǎΣ ƳǳŎƘ ƳƻǊŜ ǎƻ ǘƘŀƴ ΨŎƻƴǾŜƴǘƛƻƴŀƭΩ ƭŀōƻǳǊ ƳŀǊƪŜǘ 
reforms. The United States and Japan, while starting from very different positions, have both made little 
progress in narrowing the gap between male and female ŜƳǇƭƻȅƳŜƴǘ ƛƴ ǘƘŜ Ǉŀǎǘ мл ȅŜŀǊǎΦέ 
 
A story published in January 2010 by Canadian Business MagazineΣ άWinners & Losers 2010: Big Winner 
ς ²ƻƳŜƴΣέ ǉǳƻǘŜŘ Michel Ferrary, a professor of management at France's Ceram Business School, who 
in 2009 made headlines when he published research findings that illustrated that the French companies 
which had best weathered the global financial crisis ς in other words, the ones that saw the smallest 
drops in their share price ς were the ones with the largest proportion of female managers.  
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Why? Ferrary pointed to established research into the fundamental differences in how men and women 
problem solve and manage risk. 
 
άCŜƳƛƴƛȊŀǘƛƻƴ ƻŦ ƳŀƴŀƎŜƳŜƴǘ ǎŜŜƳǎ ǘƻ ōŜ ŀ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ŦƛƴŀƴŎƛŀƭ ŎǊƛǎƛǎΣέ CŜǊǊŀǊȅ ǘƻƭŘ Canadian 
BusinessΦ ά{ŜǾŜǊŀƭ ƎŜƴŘŜǊ ǎǘǳŘƛŜǎ ƘŀǾŜ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǿƻƳŜƴ ōŜƘŀǾŜ ŀƴŘ ƳŀƴŀƎŜ ƛƴ ŀ ŘƛŦŦŜǊŜƴǘ ǿŀȅ 
than men. They tend to avoid risk and to focus more on long-term perspective. A larger proportion of 
female managers balance the risk-ǘŀƪƛƴƎ ōŜƘŀǾƛƻǳǊ ƻŦ ǘƘŜƛǊ ƳŀƭŜ ŎƻƭƭŜŀƎǳŜǎΦέ 
 
CŜǊǊŀǊȅΩǎ ŦƛƴŘƛƴƎǎ ŎƻǊǊŜƭŀǘŜ ǿƛǘƘ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎΣ ǎǳŎƘ ŀǎ ōȅ /ŀǘŀƭȅǎǘ ƛƴ нллп ŀƴd 2007, that examined 
hundreds of Fortune 500 companies and found that the leaders in terms of fiscal performance boasted 
the greatest number of women on the board and in senior management positions. The Conference 
Board of Canada has charted a similar trend among Canadian companies with at least two female board 
members. 
 

The supply vs. demand argument 
Canada is facing a labour crunch. It is an inevitability driven by a combination of factors common to 
much of the industrialized world -- a declining birth rate, an aging baby boomer population approaching 
retirement and intensifying global competition for skilled labour. 
 
In November 2009, the Canadian Coalition of Women in Engineering, Science, Trades and Technology 
published a report called Increasing Women in SETT: The Business Case. This report cited one particular 
statistic that should give reason for grave concern: 
 
άhǾŜǊ ǘƘŜ ǇŜǊƛƻŘ нллу ǘƻ нлмрΣ /ŀƴŀŘƛŀƴ ŜƳǇƭƻȅŜǊǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ǊŜŎǊǳƛǘ ŀǊƻǳƴŘ мнсΣплл ǘƻ мтуΣулл L/¢ 
workers, an average of 15,795 to 22,345 per year, with the supply of domestic graduates meeting only 
49 percent to 70 percent ƻŦ ƴŜǘ ƘƛǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΦέ 
 
And this is before /ŀƴŀŘŀΩǎ ƭŀōƻǳǊ ǎǳǇǇƭȅ ŜȄǇŜǊƛŜƴces the years of sharpest loss with the retirement of 
most baby boomers, which will begin before 2020, according to Statistics Canada. This is a paradigm 
shift that will impact every facet of Canadian society and every industry sector, a shift further 
aggravated by a projected decline in the number of young people enrolling in post-secondary programs. 
 
As cited in Part I, data from Engineers Canada and Statistics Canada have charted in recent years a 
decline in the number of young women enrolling in engineering and applied science programs. 
According to the most recent data, men in these programs account for about 46 percent of all student 
enrolments at the college level, while women account for less than 10 percent. At the university level, 
after rising moderately for several years, the proportion of women enrolled in undergraduate 
engineering programs has slipped back to about 17.5 percent from 21 percent in 1999. 
 
And after peaking at more than 2.2 million in 2008-2009, the number of high school students in the age 
15-19 cohort has now entered a period of steady decline, expected to level off at around 1.95 million by 
2020, according to Statistics Canada. Not only is the available supply of experienced professional 
engineers about to undergo a sharp demographic shift, so too is the pool from which new professional 
engineers will come. 
 



Heeding the Canaries in the Coal Mine   

For Engineers Canada, By Janice Calnan and Leo Valiquette ɀ Final, March 31, 2010 26 

In its Outlook for Human Resources in the ICT Labour Market: 2008-2015, published in October 2008, 
/ŀƴŀŘŀΩǎ Information and Communications Technology Council ŦƻǳƴŘ ǘƘŀǘΣ άOver the forecast period, 
approximately 80,000 individuals will retire from the ICT labour force. The highest projected retirement 
rates will be for electrical and electronics engineers and electrical and electronics engineering 
technologists. Web designers and developers, along with software engineers and developers, will have 
the lowest retirement rates. With the declining size of the 15-19 cohort, enrolments and graduation 
rates in (information, communications and technology) fields will be increasingly ǳƴŘŜǊ ǇǊŜǎǎǳǊŜΦέ 
 
CŀŎŜŘ ǿƛǘƘ ǘƘƛǎ ǎŎŜƴŀǊƛƻΣ ǘƘŜ нллф Ŧƛƴŀƭ ǊŜǇƻǊǘ ƻŦ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ Engineering and Technology Labour 
Market Study concluded that, ά.ȅ ŦŀǊ ǘƘŜ Ƴƻǎǘ ŀǘǘǊŀŎǘƛǾŜ ǎǘǊŀǘŜƎȅ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ǎƪƛƭƭ ōŀǎŜΣ ǿƛǘƘƻǳǘ 
compromising standards, is to increase the number of young women who enter engineering and 
ǘŜŎƘƴƻƭƻƎȅ ǇǊƻƎǊŀƳǎΦέ 
 
However, there have been situations over the past decade where a region is suffering a labour shortage 
and a high unemployment rate in the same industry, which raises legitimate questions about how acute 
the forecast labour crunch will truly be. Increasing Women in SETT cited this trend in southwestern 
hƴǘŀǊƛƻΩǎ ¢ŜŎƘƴƻƭƻƎȅ ¢ǊƛŀƴƎƭŜ ƛƴ ƭŀǘŜ нллф, in which 1,500 to 2,000 high-tech jobs were unfilled despite 
a high unemployment rŀǘŜ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƎŜƴŜǊŀƭ ǇƻǇǳƭŀǘƛƻƴ. 
 
This apparent paradox can perhaps be explained by two factors. The first is a consequence of offshoring 
ς junior people struggle to find an entry level job because employers have found it cheaper to outsource 
such work. The other factor, much more pertinent to our purposes here and no less acute ς is the 
complaint by employers that many prospective employees have great technical skills, but lack equally 
important communication and teamwork skills. As articulated by Increasing Women in SETT, women are 
quite often strong in these essential skills. 
 
Retention is another key area cited by Increasing Women in SETT that strikes at the heart of established 
human resources management best practices ς it is far more efficient and economical to invest in 
existing employees and support their advancement through the organization than it is to hire new 
people.  
 
A separate, though complimentary work on the issue by the Conference Board of Canada, Workplaces 
that Work concluded thaǘ άǿƻǊƪǇƭŀŎŜ ŎǳƭǘǳǊŜǎ ǘƘŀǘ ŜƴŎƻǳǊŀƎŜ ƎǊŜŀǘŜǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ōȅ ǿƻƳŜƴ ǎƘŀǊŜ 
many of the same characteristics as those that maximize employee satisfaction and engagement and 
lessen the costs related to illness, ƛƴƧǳǊȅΣ ŀƴŘ ǘǳǊƴƻǾŜǊΦέ 
 
Clearly, in a time of growing labour supply pressures, both at home and abroad, those organizations that 
strive to create an embracing and supportive workplace environment, not only for women, but for all 
employees, will emerge the winners as destination employers. These progressive organizations will 
attract and retain the best and brightest from a diminished pool of talent. Those organizations that fail 
to exercise the same foresight run the risk of fading away. This of course extends to organizations that 
employ professional engineers and highlights the importance of reducing the rate of attrition among 
female professionals and leveraging their full potential. 
 

The global talent race argument 
It only makes sense that leveraging the strengths of as broad and diverse a talent pool as possible yields 
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significant benefits in terms of productivity, creativity and risk management. Considering that every 
nation in the industrialized world is attempting in its own way to be globally competitive, the failure to 
build and leverage all of ŀ ƴŀǘƛƻƴΩǎ economic strengths, including a diverse pool of skilled labour, could 
leave it with a significant competitive disadvantage. 
 
The European Union, in particular, has been actively working to make the most of its existing talent pool 
to drive an innovation strategy. With the Lisbon Agenda signed in March 2000, heads of state agreed to 
make the region "the most competitive and dynamic knowledge-ŘǊƛǾŜƴ ŜŎƻƴƻƳȅ ōȅ нлмлΦέ !ƳƻƴƎ ǘƘŜ 
goals was increasing the number of people entering science and technology careers. 
 
While the success of the Lisbon Agenda a decade later is open for debate, and the European Union is still 
struggling with its own challenges to increase the participation of women in science and engineering, it 
nonetheless demonstrates that this economic powerhouse, much larger and more diverse than Canada 
in terms of labour supply, is actively looking to leverage its strengths and position itself on the global 
stage as an innovation economy. Further to this, the European Commission has undertaken numerous 
conferences, studies and action plans over the past decade to address the issue of attracting and 
retaining more women in science and technology careers. 
 
As indicated in Part I, the United States is attempting to address similar attraction and retention issues 
in science and engineering occupations to further its own economic interests. Clearly, the race is on. The 
question is where on the course is Canada? And what of those Asian juggernauts ς India and China? 

 
The India-China Paradox  
While there is a widely held perception that India and China are cranking out engineering graduates by 
the hundreds of thousands each year, there have been valid questions raised about the quality of these 
graduates that imply sheer volumes alone will not define economic competiveness. This suggests that 
Canada, despite its comparatively miniscule population, may be outnumbered, but not outclassed, 
provided, of course, that we value and leverage the strengths of both men and women. 
 
In 2006, Duke University adjunct professor Vivek Wadhwa testified before the American House of 
Representatives Committee on Education and the Workforce about a study he had conducted on 
outsourcing and the competitiveness of American engineering colleges.  
 
His first finding was that, when relying on Indian and Chinese data to tally the number of engineering 
graduates versus those produced by American schools; it is often not an apples-to-apples comparison. 
China in particular includes in its headcount graduates of programs that were shorter and more 
specialized than what passed for an engineering degree in the United States  
 
ά¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǊŜǇƻǊǘŜŘ ƴǳƳōŜǊ ƻŦ ŜƴƎƛƴŜŜǊǎ ǇǊƻŘǳŎŜŘ Ƴŀȅ ǾŜǊȅ ǿŜƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ƻŦ 
motor mechanics and industriaƭ ǘŜŎƘƴƛŎƛŀƴǎΣέ Wadhwa said. 
 
ά²ƘƛƭŜ ƛǘ ƛǎ ŎƭŜŀǊ ǘƘŀǘ /Ƙƛƴŀ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŜƴƎƛƴŜŜǊǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ ǎǇŜŎƛŀƭƛǎǘǎ 
ƛǘ ƎǊŀŘǳŀǘŜǎΣ ǘƘŜ Řŀǘŀ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ŦŀŎǘƻǊȅ ƭƛƪŜ ŀǇǇǊƻŀŎƘ ǘƻ ǘǳǊƴƛƴƎ ƻǳǘ ƎǊŀŘǳŀǘŜǎΣέ ƘŜ ŀŘŘŜŘΦ 
ά5ǳƪŜ ǊŜǎŜŀǊŎƘŜǊΣ .Ŝƴ wƛǎǎƛƴƎ ƴƻǘŜǎ ǘƘŀǘ ŘŜƎǊŜŜ ǉǳŀƭƛǘȅ ŎŀƴΩǘ ōŜ ƳŀƛƴǘŀƛƴŜŘ ǳƴƭŜǎǎ ŀŎŀŘŜƳƛŎ ǎǘŀŦŦ ŀƴŘ 
facilities grow with student populations.έ 

Wadhwa also testified that "all available data indicates that the vast majority of Indian and Chinese 
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graduates are not close to the standards of United States graduates." 

In its August 2007 issue, Newsweek explored the challenges of quantity and quality facing India and 
/Ƙƛƴŀ ƛƴ ŀ ǎǘƻǊȅ ǘƛǘƭŜŘ ά¢ƘŜ aȅǘƘƛŎŀƭ aƛƭƭƛƻƴΦέ  

άhǳǘ ƻŦ ǘƘŜ ƘǳƎŜ ƴǳƳōŜǊ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǎŎƛŜƴŎŜ ƎǊŀŘuates that India produces, only 25 to 30 
percent Ŏŀƴ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ ǎǳƛǘŀōƭŜΣέ YƛǊŀƴ YŀǊƴƛƪΣ ƘŜŀŘ ƻŦ LƴŘƛŀΩǎ National Association of Software and 
Services Companies, told Newsweek. 

tǊƻŦΦ aŀƻ {ƘƻǳƭƻƴƎ ƻŦ /ƘƛƴŀΩǎ wŜƴƳƛƴ ¦ƴƛǾŜǊǎƛǘȅ ǘƻƭŘ Newsweek that an ambitious effort to rebuild the 
ŎƻǳƴǘǊȅΩǎ ŜŘǳŎŀǘƛƻƴŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǇǳƴƛǘƛǾŜ ȅŜŀǊǎ ƻŦ /ƘƛƴŀΩǎ /ǳƭǘǳǊŀƭ wŜǾƻƭǳǘƛƻƴ had led 
ǎǘŀƴŘŀǊŘǎ ǘƻ ǎƭƛǇΦ άhƴŎŜ ȅƻǳ ƎŜǘ ƛƴΣ ƛǘϥǎ όǘƻƻύ Ŝŀǎȅ ǘƻ ƎǊŀŘǳŀǘŜΣέ ƘŜ ǎŀƛŘΦ 

bŜǿǎǿŜŜƪΩǎ ǊŜǇƻǊǘ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ά¢ƻ sustain their breakneck growth, the countries will need lots of 
high-quality engineers and scientists. Yet neither have enough reliable universities to produce them.έ 

Of course, this lack of quality domestic talent does yield additional pressures for industrialized western 
nations to make the most of their home-grown talent pool ς before someone else does. India, for 
example, has fostered the growth of companies such as Wipro, Tata Consultancy Services and Infosys. 
These enterprises have grown from being offshore sweatshops doing the drudge IT work for North 
American and European companies, to competitive multinationals in their own right that have expanded 
overseas and set up their own offshore operations in Europe and North America to take advantage of 
local skilled labour and market experience. 
 
aŜŀƴǿƘƛƭŜΣ 5ǳƪŜΩǎ ²ŀŘƘǿŀ ŀƴŘ Ƙƛǎ ǊŜǎŜŀǊŎƘ ǘŜŀƳ ƘŀǾŜ ŎƘŀǊǘŜŘ ŀ ƎǊƻǿƛƴƎ ǘǊŜƴŘ ƻŦ ƛƳƳƛƎǊŀƴǘǎ 
educated in the United States taking their expertise back to their home country. 
 
"Why should we care?έ ²ŀŘƘǿŀ ƳǳǎŜŘ ƛƴ ŀ ŎƻƭǳƳƴ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ aŀǊŎƘ нллф ƛǎǎǳŜ ƻŦ 
BusinessWeek. άBecause immigrants are critical to the country's long-term economic health. Despite the 
fact that they constitute only 12 percent of the American population, immigrants have started 52 
percent of Silicon Valley's technology companies and contributed to more than 25 percent of our global 
patents. They make up 24 percent of the American science and engineering workforce holding 
bachelor's degrees and 47 percent of science and engineering workers who have PhDs.έ 
 
So while China and India may not be the competitive threat they were feared to be a few years ago in 
terms of the sheer number of engineers they produce, their economic growing pains nonetheless 
intensify the pressures on Canada and other western nations to build as large and diverse a pool of 
talented professional engineers as possible and to create the conditions that actively serve to attract 
and retain both men and women to the profession. And while women have been attracted to the 
profession in greater numbers over the past two decades, there has been, as explored in Part I, a decline 
in female enrolment in undergraduate engineering programs in recent years, compounded by a rate of 
attrition in the workplace that is much higher among women than it is among men. 
 

  

http://www.businessweek.com/smallbiz/content/jan2007/sb20070103_187304.htm
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Part III: Making a Difference 

In Part I of this paper, we established and defined the issue that women make up only a small minority 
of professional engineers in Canada and United States and in fact, of the general science, engineering 
and technology labour pool. We explored the factors that serve as negative influencers for women at 
various stages of their academic and professional careers that dissuade them from pursuing, or 
continuing, a career as a professional engineer. We focused on what have been proven, through both 
qualitative and quantitative research, to be the negative influencers at the elementary/high school level, 
the post-secondary level and in the workplace. 
 
In Part II, we asked why this status quo is a relevant issue worthy of study and redress. We answered 
this question by reviewing respected research into the economic importance of diversity in the 
workplace, an increasingly fierce global competition for talent, and impending labour shortages that will 
be driven by the retirement of the baby boomer generation, declining birthrates and a shrinking cohort 
of young people to enrol in post-secondary studies. For the most part, these arguments are relevant to 
all industrialized nations. 
 
Having presented the problem and articulated why it must be addressed brings us to the solution. Just 
as there has been extensive research into why more women are not attracted to science, engineering 
and technology careers or retained in them, there have been numerous recommendations as to what 
must be done to address the root causes and increase the participation of women in these career fields. 
 
But as stated in the Introduction, our primary focus in this paper is to go beyond the what to the how. It 
is one thing to recommend a solution to a problem, quite another to define and instigate an effective 
process that yields positive and long-term change. 
 
Drawing on the philosophies and methodologies of the LeaderSHIFT© Practicum developed by the 
Calnan Group, parts IV and V of this paper will apply principles of planned organizational change to 
define the role and characteristics of the Green Light Leader, a crucial champion in effective 
organizational and cultural change, and create a road map for how Engineers Canada and other 
stakeholders can turn a positive vision for the future into reality for all professional engineers, 
regardless of gender, age or ethnicity. 
 
Before we can dive into the how, we must first review the what: among all the diverse research that has 
been done into identifying the root causes that dissuade women from the engineering profession, what 
are the common recommendations that have been made to tackle the problem at the root? 
 
As we will see in the review that follows, there is no shortage of sage advice to address the negative 
influencers at the high school and university levels, but considerably less when it comes to tackling the 
negative influencers that exist in the workplace. 
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Taking action: What must be done? 
 
Elementary and High School 
In Part I: The Root Causes, we referenced two specific reports, one Canadian and one American, both of 
which used qualitative research to understand why more young women in high school are not attracted 
to science, engineering and technology careers in general and the engineering profession in particular. 
 
Right for Me? A Study of Factors that Shape the Attitudes of Young Women Towards Mathematics and 
Science and Towards Careers in Engineering and Technology was part of the Engineering and Technology 
Labour Market Study undertaken by Engineers Canada and the Canadian Council of Technicians and 
Technologists between 2007 and 2009.  
 
The Extraordinary Women Engineers Project ǘƻƻƪ ƳǳŎƘ ǘƘŜ ǎŀƳŜ ǉǳŀƭƛǘŀǘƛǾŜ ŀǇǇǊƻŀŎƘ ŀǎ 9ƴƎƛƴŜŜǊΩǎ 
/ŀƴŀŘŀ Ωǎ Right for Me? study several years earlier, with surveys and focus groups of female high school 
students and faculty across the United States 
 
Both reports made similar recommendations to overcome the lack of knowledge about, and 
discouraging perceptions of, post-secondary engineering studies and engineering careers. These 
included: 
 

 Messaging. There is a need for concerted efforts between industry, post-secondary institutions 
and professional organizations to develop and provide career information materials geared 
toward young women that emphasize those attributes young women seek more strongly in a 
career, such as social engagement, άmaking a difference,έ ŎǊŜŀǘƛǾƛǘȅ ŀƴŘ working in teams. 
Fundamentally, women learn differently than men and have different interests. These 
differences must be taken into account when programs and information materials are being 
developed to include those key messages that will have the greatest resonance with young 
women. 

 

 Mentorship. The fundamental importance of providing role models for young women is an oft-
repeated theme at every stage of the career path. At the high school level, Right for Me? 
recƻƳƳŜƴŘǎ άa program that will bring young women in high school in contact with women in 
engineering and technology.έ 

 

 Mindshare. Those individuals who have the greatest influence on a young womaƴΩǎ ŎŀǊŜŜǊ 
choices ς parents, teachers and guidance counsellors ς must themselves be educated about the 
societal benefits and personal rewards of an engineering career and encouraged to effectively 
convey these messages to young women. They can play an important role in overcoming the 
perception that engineering is nothing more than a science and math-intensive slog that 
demands long work hours in an isolating environment. 

 
The overall message is that effective communication is key. The engineering professional as a whole, 
however, has significant progress to make in effectively promoting itself not only to young women, but 
to young people in general. 
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According to Dan Motyka, president of Engineers Canada, there is a failure within the profession itself to 
recognize the importance of committing the resources necessary to spread the message about the 
merits of engineering as a profession concerned with human welfare and environmental conditions. 
9ƴƎƛƴŜŜǊǎ ōȅ ƴŀǘǳǊŜ ǘŜƴŘ ǘƻ ƪŜŜǇ ǘƘŜƛǊ ƘŜŀŘ Řƻǿƴ ƛƴǎǘŜŀŘ ƻŦ ǎǘŀƴŘƛƴƎ ǳǇ ŀƴŘ ǎŀȅƛƴƎ άǘƘƛǎ ƛǎ ǿƘŀǘ ǿŜ Řƻ 
for you. This is why wŜ ƴŜŜŘ ǉǳŀƭƛŦƛŜŘΣ ŜŘǳŎŀǘŜŘ ŜƴƎƛƴŜŜǊǎ ƛƴ ƻǳǊ ǎƻŎƛŜǘȅΦέ 
 
ά²ŜΩǊŜ ƴƻǘ ŘƻƛƴƎ ŀ ǾŜǊȅ ƎƻƻŘ Ƨƻō ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ǘƻ ǘƘŜ ǿƻǊƭŘ ŀǘ ƭŀǊƎŜ ǿƘȅ ǘƘƛǎ ƛǎ ŀƴ ƘƻƴƻǳǊŀōƭŜ 
ǇǊƻŦŜǎǎƛƻƴ ǿƛǘƘ Ŝǉǳŀƭ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΣέ said Motyka. 
 

College and University 
Part I of this paper argued that there remains on many university and college campuses across North 
American an άƻƭŘ ōƻȅǎ Ŏƭǳōέ ŎǳƭǘǳǊŜ ǘƘŀǘ ƛǎ ǳƴǎǳǇǇƻǊǘƛǾŜ ƻŦ ŦŜƳŀƭŜ ǎǘǳŘŜƴǘǎ ŀǎ ǿŜƭƭ ŀǎ ŦŜƳŀƭŜ ŦŀŎǳƭǘȅΦ 
This still manifests, albeit to a lesser degree than was typical in the past, as outright misogyny and 
discrimination. More often, however, it exists as subtle, even unconscious, gender biases that are 
ǊŜŦƭŜŎǘŜŘ ƛƴ ŎƻǳǊǎŜ ƳŀǘŜǊƛŀƭ ŀƴŘ ŎƻƭƻǳǊ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ǿƘŀǘ ƳŀƪŜǎ ŀ άƎƻƻŘ ŜƴƎƛƴŜŜǊέ ς a definition that 
often does not encompass the values, strengths and priorities of women. 
 
The catch-22 is that such engrained cultural behaviours not only dissuade young women from studying 
engineering, they discourage women from joining the engineering faculty, thus depriving female 
students of the role models considered so crucial to success. 
 
As Sex and Science: How Professor Gender Perpetuates the Gender Gap found, άǿƘƛƭŜ ǇǊƻŦŜǎǎƻǊ ƎŜƴŘŜǊ 
has only limited impact on male students, it has a powerful effect on female students' performance in 
math and science classes, their likelihood of taking future math and science courses, and their likelihood 
of graduating with a sŎƛŜƴŎŜΣ ǘŜŎƘƴƻƭƻƎȅΣ ŜƴƎƛƴŜŜǊƛƴƎ ƻǊ ƳŀǘƘ ŘŜƎǊŜŜΦέ 
 
How can this engrained culture be overcome to make for an environment that is more welcoming to 
both female students and faculty? Clearly there is a need to sensitize the male faculty who are in the 
majority to how attitudes about the value of women (and men) grow, are institutionalized and become 
unwritten norms that perpetuate subtle discrimination in the educational and workplace environments. 
This education must begin with both faculty and first-year engineering students, led by those who fit the 
profile of Green Light Leader, and provide clear evidence of how negative behaviours and norms 
develop. 
 

Achieving Diversity: Strategies that Work 
Achieving Diversity: Strategies that Work, another report that was part of the larger Engineering and 
Technology Labour Market Study, took a case study approach to examine 10 different programs 
undertaken in Canada to attract and retain women, skilled immigrants and other under-represented 
minorities to engineering and technology occupations. 
 
Its conclusions inextricably tie together all phases of the educational path and highlight four elements 
that define a successful program for increasing post-secondary enrolments in engineering and 
technology: 

 Programs should start in elementary school at least by grade 5 or 6. 

 Programs should continue through secondary school. 

 Support needs to carry through into post-secondary years in the form of mentorship and support 
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networks. 

 Outreach programs at the grade school and high school level need to be activity focused. Maths 
and sciences only become exciting when they are seen as the keys that unlock the door to do 
things that are truly exciting. 

 
Initiating and driving forward this kind of focused, long-term effort to increase the percentage of young 
women pursuing an engineering degree requires sweeping organizational and cultural change at a high 
level. It is the kind of shift in thinking that can only be accomplished through Green Light Leadership. 
 

In the Workplace 
ά¢ƘŜǊŜ ƛǎ ŘŜŦƛƴƛǘŜƭȅ ƳƻǊŜ ǇǊŜǎǎǳǊŜ ŦƻǊ ǿƻƳŜƴ ŜǾŜƴ ƴƻǿ ǘƻ ǿƻǊƪ ƳǳŎƘ ƘŀǊŘŜǊ ǘƘŀƴ ƳŜƴΣ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ 
same level of recognition. I decided to delay my family to further my career ... reached supervisor level 
ŀƴŘ ǿŀƛǘŜŘ ŀƎŀƛƴΣ ŀƴŘ ǘƘŜƴ ŀƎŀƛƴΦ bƻǿ L ŀƳ ƻƴ ǘƘŜ ǾŜǊƎŜ ƻŦ ōŜƛƴƎ ǘƻƻ ƻƭŘ ǘƻ ƘŀǾŜ ŀ ŦŀƳƛƭȅΦέ 
 ς female respondent to Engineers Canada survey, August 10, 2009 
 
άCŜƳŀƭŜ ŜƴƎƛƴŜŜǊǎ ōǊƛƴƎ ŘƛŦŦŜǊŜƴǘ collaborative skills to group design and this must be enhanced in 
organizational behavioural training. Most North American business models seek aggression and 
dominance to perpetuate ideas ς L ŦƛƴŘ ǿƻƳŜƴ Řƻ ƴƻǘ ǇŀǊǘƛŎƛǇŀǘŜ ǿƛƭƭƛƴƎƭȅ ƛƴ ǘƘƛǎ ŜƴǾƛǊƻƴƳŜƴǘΦέ 
 ς male respondent to Engineers Canada survey, August 8, 2009 
 
ά[ŜǘΩǎ ŦŀŎŜ ƛǘ ς there are differences between men and women, even in brain function, but there is 
nothing about that which makes women less capable than men in engineering, as problems have more 
ǘƘŀƴ ƻƴŜ ŀǇǇǊƻŀŎƘ ŦƻǊ ŀ ǎƻƭǳǘƛƻƴΦ .ǳǘ ǿŜ ŀǊŜ ŘŜŦƛƴƛǘŜƭȅ ƳŀŘŜ ǳƴǿŜƭŎƻƳŜ ƛƴ ǘƘŜ Ψȅƻǳ Ƴŀȅ ƘŀǾŜ ǘƻ ǘŀƪŜ 
ǘƛƳŜ ƻŦŦ ŦƻǊ ŀ ōŀōȅΩ ǎǘŀƎŜΦέ 
 ς female respondent to Engineers Canada survey, August 8, 2009 
 
ά²ƻƳŜƴ ōǊƛƴƎ ŀ ŘƛŦŦŜǊŜƴǘ ǇŜǊǎǇŜŎǘƛǾŜ ǘƻ ǘƘŜ ǘŀōƭŜΦ ²Ŝ ǎƘƻǳƭŘ not expect or even encourage women to 
behave in the same way as men do but rather value their views and diversity. Women make up close to 
ƘŀƭŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΣ ǎƻ ǘƘŜȅ ŎŜǊǘŀƛƴƭȅ ǎƘƻǳƭŘ ōŜ ƘŜŀǊŘΦέ 
ς male respondent to Engineers Canada survey, August 9, 2009 
 
To reiterate the observation made by the Athena Factor, young female scientists, professional 
engineers, and technologists who have overcome the negative influencers of high school and university 
often embark on their career with enthusiasm and ambition, eager to make a difference and cure the 
ǿƻǊƭŘΩǎ ƛƭƭǎΣ ǿƛǘƘ ƭƛǘǘƭŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ǘƘŜȅ ǿƛƭƭ ŜƴŎƻǳƴǘŜǊΦ 
 
But what is the point of bringing talented and ambitious young women to this stage if only to have 
them slam into the proverbial glass ceiling in the workplace?  
 
Many organizations recognize the value of diversity in the workplace and are eager to leverage the 
unique strengths and perspectives of women. Engineering firms and companies that employ 
professional engineers are no different. When it comes to ensuring a professional, fair and equitable 
workplace, there are employers who have succeeded, employers with the best of intentions but little 
result to show for it, and employers who are mired in the past and could care less.  
 
Unfortunately, the cultural conditions that drive women to abandon an engineering career after 10 to 
15 years at a far faster rate than men are still widespread in the workplace. Putting out the welcome 
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mat to female graduates accomplishes little if the workplace culture they encounter suffers from the 
άŀƴǘƛƎŜƴǎέ ŎƛǘŜŘ ƛƴ ǘƘŜ Athena Factor ŀƴŘ ōȅ ƘǳƴŘǊŜŘǎ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǘƻ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ ǉǳŀƭƛǘŀǘƛǾŜ 
survey ς antigens that, at the very least, inhibit women from advancing to more senior roles and making 
as significant a contribution as they could. 
 
What must be done about this? The published literature is surprisingly quiet on the subject. While 
numerous research reports and studies expound at great length on what must be done to encourage 
more young women to study science and math in high school and make an informed decision about 
whether or not to study science, engineering or technology at college or university, little attention, it 
seems, has been devoted to examining the other end of the problem -- not the attraction, but the 
retention of women who are already working in the field. 
 
The Athena Factor featured 14 new company initiativesτ ŦǊƻƳ /ƛǎŎƻΩǎ ά9ȄŜŎutive Talent Insertion 
Program,έ which breaks down female ƛǎƻƭŀǘƛƻƴΣ ǘƻ WƻƘƴǎƻƴ ϧ WƻƘƴǎƻƴΩǎ ά/ǊƻǎǎƛƴƎ ǘƘŜ CƛƴƛǎƘ [ƛƴŜΣέ which 
helps young female multicultural employees make it into senior management, as examples of positive 
action to overcome ǘƘŜ άŀƴǘƛƎŜƴǎέ in the workplace and provide women with the support they need to 
ōŀƭŀƴŎŜ ŦŀƳƛƭȅ ŀƴŘ ŎŀǊŜŜǊ ŀƴŘ ǎǳǊǇŀǎǎ ǘƘŜƛǊ άŦƛƎƘǘ ƻǊ ŦƭƛƎƘǘέ ƳƻƳŜƴǘΦ 
 
The initiatives profiled in the Athena Factor reveal that the underlying issue lies with engrained 
workplace cultures that must be changed. But a new corporate HR policy or niche program targeted at a 
select group of employees, will not change the broader negative influencers that persist in the 
workplace, they will only allow a chosen few to succeed in spite of them. 
 
Instead, men and women must work together at every level throughout an organization to describe and 
ǳƴŘŜǊǎǘŀƴŘ ŜŀŎƘ ƻǘƘŜǊΩǎ ŘƛŦŦŜǊŜƴŎŜǎ ŀƴŘ ŜȄǇŀƴŘ ǘƘŜƛǊ ǳƴƛǉǳŜ ǿŀȅǎ ƻŦ ǘƘƛƴƪƛƴƎ ŀƴŘ ŘƻƛƴƎΦ And when it 
comes to male-driven corporate and organizational cultures, men must take action against other men. 
Change must come from within and be driven from the top down by Green Light Leaders who actively 
solicit, and listen, to the creative input of all their employees. 
 
άBecause engineers work in teams and we know that diversity can increase creative output, it is 
important for there to be open lines of communication amongst engineers to keep the profession an 
attractive and worthwhile pursuit for everyone regardless of gender and/or ethnicityΣέ ŎƻƴŎƭǳŘŜŘ ǘƘŜ 
Society of Women Engineers in its 2005 National Survey About Engineering.  
 

What all these recommendations have in common 
Simply put, the status quo must change. The negative inertia that sees only marginal progress year after 
year in the battle to attract and retain more women to engineering and technology careers will not be 
overcome by yet another report that restates the same old problems in an attractive new cover. 
Recommendations, no matter how sound, will not effect change, unless they are accompanied by a clear 
and co-ordinated process that is focused, explicit and driven by strong leadership, Green Light 
Leadership.  
 
This applies equally to changing the curriculum and the career guidance activities at the high school 
level, changing ǘƘŜ άƻƭŘ ōƻȅǎ Ŏƭǳōέ mentality on the university campus and changing the toxic male-
dominated culture that exists in many workplaces. 
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But to bring about meaningful organizational change, we need to step out of our comfort zone and stop 
ŀŎŎŜǇǘƛƴƎ ǘƘŀǘ άƛǘΩǎ always been this way.έ Lǘ ƘŀǎƴΩǘΦ /ƘŀƴƎŜ happens all the time. The negative 
influencers and gender biases that discourage more women from enjoying a rewarding engineering or 
technology career are weaker than they once were. The challenge is to understand what must be done 
to make positive change happen faster and on a broader scale. As we explored in Part II: The 
/ƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǘƘŜ {ǘŀǘǳǎ vǳƻΣ ǿŜ ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƻ ǘŀǊǊȅΦ 
 
But making a conscious effort to effect change is the hardest thing to do. LǘΩǎ ƳǳŎƘ ŜŀǎƛŜǊ ǘƻ work 
longer, harder and stronger than it is to work differently. But, as Albert Einstein said, "The definition of 
insanity is doing the same thing over and over again and expecting different results." 
 
In parts IV and V we will explore how we respond to change, a process for effective organizational 
change and the Green Light methodology that can guide the process to a positive outcome. 
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Part IV: The Shaping of a Culture 
Shift from Root Cause to a Vision of Success 

Focusing on a root cause is important ... up to a point 
We began this project for Engineers Canada by looking at the 2,пон ΨǉǳŀƭƛǘŀǘƛǾŜΩ ǎǳǊǾŜȅ ǊŜǎǇƻƴǎŜǎ 
collected in August 2009 from the question ά²Ƙŀǘ ǿƻǳƭŘ ōŜ ŀ ǇŜǊŦŜŎǘ ŦǳǘǳǊŜ ŦƻǊ ǿƻƳŜƴ ŜƴƎƛƴŜŜǊǎΚέ Lƴ 
our culture as a whole and especially in the engineering and high tech world, there is a tendency to 
focus on the root cause of a situation with the intention of correcting problems. W. Edwards Deming, 
one of three pioneers in Total Quality often saƛŘ ƻŦ ǘƘƛǎΣ ά{ŜǊǾŜǎ ȅƻǳ ǊƛƎƘǘΗέ 
 
Uncovering the root cause is a common practice and a good one, yet it has some serious drawbacks. In 
the larger picture it detracts a team from focusing on the vision. They can easily get stuck in dealing with 
problems and more problems. Metaphorically speaking, a focus on a root cause should be used initially 
to stop the bleeding ς in other words, the financial drain. This is a critical point. In the long run, to focus 
heavily on the root cause is counter-productive to the growth of a team and the profit of a company. 
Egos get in the way. People become mired in the past with their head down when they need to be 
looking to the future for expansion and new ideas. 
 

A new focus is needed 
We learned over many years working with engineers that when they focus on a problem or the source 
of a problem, they tend to find more problems. A director ŀǘ ǘƘŜ ƘŜƛƎƘǘ ƻŦ bƻǊǘŜƭΩǎ ǎǳŎŎŜǎǎ noted that, 
ά9ƴƎƛƴŜŜǊǎ ŀǊŜ ǇŀƛŘ ǘƻ ŦƛƴŘ ǇǊƻōƭŜƳǎΦ ²Ŝ ƘŀǾŜ ƳƻǊŜ ǇǊƻōƭŜƳǎ ǘƘŀƴ ǿŜ Ŏŀƴ ŜǾŜǊ ǎƻƭǾŜΦ Do we really 
want to keep doing this?έ IŜ ǘƘŜƴ ŀǎƪŜŘ άHow can we get out of this? LǘΩǎ ŎƻǎǘƛƴƎ ǳǎ ƳƻƴŜȅΦ How can 
we turn this tendency around?έ 
 
Several groups of Nortel staff learned that the best way to bring about consistent and positive change 
was to focus on the vision that they wanted to create. When they did this the root cause dƛŘƴΩǘ 
disappear; it simply took on less importance as the team focused on the vision they wanted to create. As 
their vision expanded their energy became more positive. They shifted their thinking about how they 
wanted to proceed. Problems or root causes begin to shrink. The engineering teams watched their 
collective vision grow. They began to see positive outcomes as they focused on their vision. They 
worked harder, faster and smarter. Excitement and enthusiasm grew as the team expanded their view 
of the possible. 
 

Human beings are creatures of habit 
{ƘƛŦǘƛƴƎ ŦǊƻƳ ŀ ŦƻŎǳǎ ƻƴ άǊƻƻǘ ŎŀǳǎŜέ to one of άǾƛǎƛƻƴƛƴƎέ takes discipline and new thinking. However, 
human beings are creatures of habit. They learn something, they like it and soon it becomes the way 
they want to approach other things. While iǘΩǎ ŜȄǇŜŘƛŜƴǘ to follow routines, this tendency has 
implications for how people treat each other in the workplace. 
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For example, routines are established. Policies are developed. Who is in charge is decided on. Who is not 
allowed in certain areas is established. How practices should, must and ought to happen become the 
norm. As these beliefs and practices fall into place a workplace culture emerges. Rules are developed, 
often unspokŜƴΣ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘƛƴƎǎ ƘŀǇǇŜƴ άǘƘŜ ǿŀȅ ǘƘŜȅ ŀǊŜ ǎǳǇǇƻǎŜŘ ǘƻέ ƻǊ άthe way things have 
happened to date.έ There may be a better way, but the culture is now formed and managers and 
employees alike tend to wanǘ ǘƻ Ŧƻƭƭƻǿ άǘƘŜ ǿŀȅ ǘƘƛƴƎǎ ŀǊŜ.έ 
 

Developing a culture happens over time 
Men and women are socialized differently from infancy. As a result they think differently, their 
behaviour is different from each other, as is the way they talk with each other and the way they 
approach problems. 
 
Think about this for a minute! Most of you have young children somewhere in your lives. Have you 
noticed some of these differences between the genders? .ŜȅƻƴŘ ǘƘŜ ōŀōȅΩǎ ƛƴƴŀǘŜ ǘŜƴŘŜƴŎƛŜǎ ŀƴŘ 
character, its personality is being shaped by its environment. Prior to birth, parents, knowing the gender 
of their baby, buy pink for girls or blue for boys along with other gender-specific clothes and toys. And if 
ǇŀǊŜƴǘǎ ŀƴŘ ǊŜƭŀǘƛǾŜǎ ŘƻƴΩǘ ǘǊŜŀǘ ōƻȅǎ ŀƴŘ ƎƛǊƭǎ ŘƛŦŦŜǊŜƴǘƭȅ, then teachers, bosses, physicians, coaches 
and many other professionals in our culture do. 
 
You can probably think of many ways you or family members treated your daughters or sons differently 
just because of their gender. And yes, we know that this is not true for everyone. It is, however, a 
tendency in our culture. Children grow up through this culture and arrive in adulthood with life long 
patterns of thinking and doing that are different due to their socialization, education, religion and 
culture training during their formative years. 
 

We live in multiple cultures 
Every organization, department, family and group has a culture. Developing that culture happens over a 
lifetime and itΩs incorporated during the first weeks of employment in a new job. Engineers have their 
own culture. Changing the culture ŦǊƻƳ άrooǘ ŎŀǳǎŜΣέ for example, to άǾƛǎƛƻƴƛƴƎέ requires new thinking, 
new learning, new language and ultimately new behaviour. 
 
However, human beings are creatures of habit. They tend to hold on to what they have been taught and 
have become used to. LǘΩǎ ŜȄǇŜŘƛŜƴǘΦ They can work faster using a common framework and common 
language. When they find themselves doing the same things repeatedly in a similar manner they begin 
ǘƻ ŀŎǘ ŀǎ ƛŦ ǘƘŀǘ ƛǎ άǘƘŜ ǊƛƎƘǘ ǿŀȅέ that this must be done. These practices about the right way to do 
things become culturaƭ ƴƻǊƳǎ ŀƴŘ ƛǘΩǎ ǘƘŜ ƴƻǊƳǎ ǘƘŀǘ ƎǳƛŘŜ ǘƘŜ beliefs and behaviours in a culture, often 
at a subconscious level. ! ƳŀƴŀƎŜǊ ƳƛƎƘǘ ǎŀȅ ǘƻ ŀ ƴŜǿ ǊŜŎǊǳƛǘ άWe just do it because this is how itΩs 
done here.έ 
 
Cultural norms guide the actions of how that culture treŀǘǎ άƻǳǘǎƛŘŜǊǎ.έ Differences of beliefs and 
behaviours show up that may have nothing to do with what the newcomer believes in. Conflict arises. 
Those involved in the conflict often have little idea about ǿƘŀǘΩǎ ƎƻƛƴƎ ƻƴ ƛƴ ǘƘŜ ƳƛƴŘ ƻŦ ǘƘŜ ƻǘƘŜǊΦ Here 
is where the differences in the socialization and belief systems of men and women show up. While they 
each may have the same result in mind, how they approach the situation and how they talk with others 
about the situation is quite different. And who is right? Answer: most often the folks that have grown 
the culture in the first place ŀǊŜ ǎŜŜƴ ǘƻ ōŜ άǊƛƎƘǘΦέ If it were a male culture, women would be at a 
disadvantage. The reverse is also true.  
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Whose culture is it, anyway? 
Engineering has been a male bastion for many years with women being the newcomers. If the tendency 
for human beings is to lean on their beliefs as true, then thŜ ōŜƭƛŜŦ ǘƘŀǘ άwe have always done this in a 
ŎŜǊǘŀƛƴ ǿŀȅέ leaves women, who are more recent arrivals, vulnerable in a culture created and 
perpetuated by men. 
 
Women and men have been socialized to think and to do in different ways. See some of the examples in 
ǘƘŜ ǉǳŀƭƛǘŀǘƛǾŜ Řŀǘŀ ŦǊƻƳ 9ƴƎƛƴŜŜǊ /ŀƴŀŘŀΩǎ нллф ǎǳǊǾŜȅ. The invisible critic exists. In our culture and 
often unintentionally, we each make automatic ŀƴŘ ƛƴǾƛǎƛōƭŜ ŀǎǎǳƳǇǘƛƻƴǎ ǘƘŀǘ άŘƛŦŦŜǊŜƴǘέ ŜǉǳŀǘŜǎ ǘƻ 
άǿǊƻƴƎ.έ  
 
In engineering, women are the minority. How does this affect their ability to be promoted, to work on 
choice projects, to be heard? And exactly what would a perfect future for women in engineering look 
like? How do we envision women and men working together in the future thatΩs different from today? 
¢Ƙƛǎ ƛǎ ǿƘŜǊŜ ǿƻǊƪ ƴŜŜŘǎ ǘƻ ōŜ ŘƻƴŜΦ LǘΩǎ ŎŀƭƭŜŘ ǎƘƛŦǘƛƴƎ ǘƘŜ ŎǳƭǘǳǊŜ ōȅ ŜȄǇŀƴŘƛƴƎ ǘƘŜ ŎǳƭǘǳǊŀƭ ƳƛƴŘǎŜǘ. 
While this is doable, ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǊŜƳŜƳōŜǊ ƘǳƳŀƴ ōŜƛƴƎǎ ŀǊŜ ŎǊŜŀǘǳǊŜǎ ƻŦ Ƙŀōƛǘ ŀƴŘ ŎƘŀƴƎŜ ōǊƛƴƎǎ 
resistance. 
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Part V: Putting Theory into Practice 
 

The pyramid, the hierarchical structure of most large companies, isolates.  
It keeps people from speaking with those who can make a difference in the work that must be done on a 
daily basis. In the hierarchy, there are unwritten rules that say, άL ŎŀƴΩǘ Ǝƻ ǘƻ Ƴȅ ōƻǎǎΩǎ ōƻǎǎ ǘƻ ŘŜŀƭ ǿƛǘƘ 
this,έ and yet, that is the person who could be most helpful. 
 
The place to begƛƴ ƛǎ ƴŜƛǘƘŜǊ ǿƛǘƘ ǘƘŜ ōƻǎǎΩǎ ōƻǎǎ ƴƻǊ ǿƛǘƘ ǘƘŜ ōƻǎǎΣ ōǳǘ ǿƛǘƘƛƴ ƻƴŜǎŜƭŦΦ ¢ƘŜ ǇǊƻŎŜǎǎ ƻŦ 
change always begins with an ending followed by a new beginning. The leader discovers a new and 
deeply personal shift in how s/he views the current reality. There is an end to old ways of thinking and a 
beginning of new thought processes. Our language, and then our behaviour, follows our thinking. 
 

The best leaders are first, and foremost, fully functioning human beings  
A senior engineer challenged this stating, άL ƭŜŀǾŜ Ƴȅ ǇŜǊǎƻƴŀƭ ǎŜƭŦ ŀǘ ƘƻƳŜ ƻǊ ƛƴ ǘƘŜ ŎŀǊ ǿƘŜƴ L ŜƴǘŜǊ Ƴȅ 
ǿƻǊƪǇƭŀŎŜΦέ ²ƘŜƴ ƘŜ ŦƛƴƛǎƘŜŘ Ƙƛǎ ŜȄǇƭŀƴŀǘƛƻƴ ǿŜ ǊŜƳƛƴŘŜŘ ƘƛƳ ƎŜƴǘƭȅΣ άIƻƭŘ ƻƴ ǘƻ ȅƻǳǊ ŎƘŀƛǊΣ IŀƴƪΦ 
¸ƻǳΩǊŜ ŀōƻǳǘ ǘƻ ŘƛǎŎƻǾŜǊ ŀ ǿƘƻƭŜ ƴŜǿ ŎƻƴŎŜǇǘΗέ 
 
People have one basic personality, even though they may temper it according to whether they are at 
work or at home. Taught to suppress feelings in the workplace, they think tƘŜȅ ŀǊŜ άōŜƛƴƎ ŘƛŦŦŜǊŜƴǘΦέ 
However, those who work with them experience one person; the same one who is at home is also at 
work. If you are prone to think of yourself as a completely different person at home from the one you 
ōǊƛƴƎ ǘƻ ǿƻǊƪΣ ȅƻǳΩǊŜ ǎǳǇǇǊŜǎǎƛƴƎ ŀ ǊƛŎƘ ŀƴŘ ƭƛǾƛƴƎ ǇŀǊǘ ƻŦ ȅƻǳǊǎŜƭŦΦ ¢ƘƻǎŜ ŀǊƻǳƴŘ ȅƻǳ can see this and it 
may be dangerous for them to say so. 
 

Putting theory into practice requires engagement at all levels 
This means that effective and lasting change cannot be forced from the top down ς it must be embraced 
by people from all levels of the organization from the outset. How change happens is more important 
than what actually happens. 
 
²ƘŜƴ ǿŜ ǘŀƭƪ ŀōƻǳǘ άƘƻǿέ we mean άhow you the leader include your management and your 
ŜƳǇƭƻȅŜŜǎέ ŀƴŘ άhow they, your entire workforce, receives your invitation.έ We are talking about the 
process of how things happen and how people become engaged in a system-wide change. 
  
[ŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ άƘƻǿέ a change in culture often happens in an organization. A new process is about 
to be introduced or rolled outΦ LǘΩǎ identified and initiated by executives at the top. Because it starts at 
the top with little input from the various lower levels that must implement this process, itΩs seen 
throughout the organization to be owned and driven from the top. Consequently, the passion and 
ownership for change required to create a sustainable shift in the culture at lower levels is often weak.  
 
Employees and mid-level managers recognize that the power is above them. They find themselves 
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feeling powerless. And how can any individual support meaningful, innovative, productive and cost 
effective change when they see themselves as powerless in the process?  
 
The biggest need for change in organizations is how change is managed. This cannot be understated. 
When top management understands the human dynamics of the need for involvement in how change 
works, buy-in for that change increases on the spot. ²ŜΩǊŜ ǘŀƭƪƛƴƎ ŀōƻǳǘ trust. When employees, all 
employees, know themselves to be an important part of the process of change, they begin to own the 
process. Change happens. The need to include people from the beginning is the most important step in 
any kind of major change. As Frederick Taylor from the auto industry said at the turn of the last century, 
άLǘΩǎ ƴƻǘ ǘƘŜ ōŜǎǘ ǿŀȅΦ LǘΩǎ ǘƘŜ ƻƴƭȅ ǿŀȅΦέ  
 
So the question becomes: 
 
ά²ƘŜǊŜ ŀƴŘ Ƙƻǿ Řƻ ǿŜ begin to help people (leaders, managers, subject matter experts, HR and front 
line professionals and more) throughout an organization understand and adopt methods of including 
their entire workforce in the process from the get goΚέ 
 
The leader sets the tone and people throughout the organization follow this style. How leaders 
communicate has the powerful effect of either drawing people toward them or inadvertently pushing 
them away. And if these leaders unknowingly push people away by their attitude and their language, the 
team may stay in the presence of that leader but they will leave their passion behind. The dedicated 
team begins to dissolve and become a team in name only. The leader begins to wonder why s/he is 
working so hard to have people be productive, innovative and motivated. He or she needs to look in the 
mirror ς the answers are right there. 
 
If you are the leader, and this could be at any level in your organization, the biggest factor in how to 
create a positive vision for your company is to change yourself and to change how you are with your 
ǇŜƻǇƭŜΦ LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƛƳŜ ǘƻ Řƻ ǘƘƛǎ ǘƘŜƴ ōȅ ŘŜŦŀǳƭǘ you have time to fail. 
 
Where and how does one begin to change a structure and the thinking of a culture so that people work 
together more effectively and communicate honestly and directly with each other? Our focus here will 
be on concrete and actionable steps, with an emphasis on the individual leaderΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ 
recognize the impact of his or hers perceptions.  
 

Our thoughts, perceptions and beliefs are the key to all change  
They drive our behavior, aƴŘ ƛǘΩǎ ǘƘŜǎŜ ǘƘŀǘ ƘƻƭŘ ǳǎ ōŀŎƪ ŀƴŘ ŎǊŜŀǘŜ ōŀǊǊƛŜǊǎ ǘƻ progress. LǘΩǎ ŀƭǎƻ ƻǳǊ 
thinking and perception that opens the door for success and advancement. Those of you who have 
wives, daughters and female friends in your lives have probably noticed that women think, speak and do 
things differently than their male counterparts. They may use the same processes, yet how they 
implement and how they work with people is different than their male colleagues.  
 
The qualitative data collected by Engineers Canada in August of 2009 about female professional 
engineers in the workplace suggests that women are penalized for these differences. Whether or not 
this is true, we have found that the following steps are crucial in how to bring about significant changes 
in your organizational culture. When integrated they show you how to change your culture. 
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First Steps to bring about whole system organizational change 
 
I. Tell the truth and start with you  
The work of creating change ƛǎ ǎƛƳǇƭŜΦ aƻǎǘ ƻŦ ǳǎ ŎƻƳǇƭƛŎŀǘŜ ƛǘ ǿƛǘƘ ƻǳǊ ǘƘƻǳƎƘǘǎΦ LǘΩǎ ƴƻǘ ǳƴǳǎǳŀƭ ǘƘŀǘ 
ǿŜ ŀǎƪ ŀ ŎƭƛŜƴǘ ƭŜŀŘŜǊ ōŜŦƻǊŜ ōŜƎƛƴƴƛƴƎ ǘƘŜ ǿƻǊƪ ά²Ƙȅ ŘƛŘ ȅƻǳ Ŏŀƭƭ ǳǎ ǘƻ ǿƻǊƪ ǿƛǘƘ ȅƻǳǊ ǘŜŀƳΚέ hƴŜ 
ƭŜŀŘŜǊ ǎŀƛŘ ƛǘ ǇŜǊŦŜŎǘƭȅΦ ά²Ŝ ŀǊŜ ŀƭǊŜŀŘȅ ŀ ƘƛƎƘƭȅ ŜŦŦŜŎǘƛǾŜ ǘŜŀƳ ŀƴŘ ǿŜ ǿŀƴǘ ƎǊeater and different 
ǊŜǎǳƭǘǎΦ ²Ŝ ƪƴƻǿ ƛŦ ǿŜ ŎƻƴǘƛƴǳŜ ǿƻǊƪƛƴƎ ǘƘŜ ǿŀȅ ǿŜ Řƻ ƴƻǿΣ ǿŜΩƭƭ ƎŜǘ ǘƘŜ ǎŀƳŜ ǊŜǎǳƭǘǎ ǿŜ ŀƭǿŀȅǎ ƘŀǾŜΦ 
How can we change when we are already using our wisdom and our technical knowledge in the best 
ǿŀȅǎ ǿŜ ƪƴƻǿ ƘƻǿΚέ 

 
He was wise ς he knew something different needed to happen with his team. They were ending their 
individual search for answers and beginning their collective journey. And for that journey, wisdom, not 
intelligence, was required. The difference would be found in their thinking and in their intention. For this 
group the task was unusual. While they were about to change their behaviour, they would first address 
their thinking. They had to look inward, examine their thoughts about their own expectations and 
suspend their ideas abƻǳǘ Ƙƻǿ ǘƘƛƴƎǎ άǎƘƻǳƭŘΣ Ƴǳǎǘ ŀƴŘ ƻǳƎƘǘ ǘƻ ƘŀǇǇŜƴΦέ 

 
This is a difficult task for technical leaders, many of whom are professional engineers. Steeped in the 
engineering/high-tech culture, they are trained to find the right answers. Their methods, while state of 
the art for engineers and scientists, do not apply to the technology of human change. When you start 
with your own truth you create a level playing field. 

 

II. Find and use Green Light Leaders in your organization 

Green Light Leaders are formal and informal leaders who: 

 Are in positions where they are doing well and want to do even better  
 Value their people and are responsible for the development of people as a key component of 

organizational sustainability  
 Understand that how people are managed has a huge impact on productivity, innovation, 

quality, commitment and ultimately on profit  
 Are curious about new ways of thinking and leading. They seek creative approaches to sustained 

change, rather than a quick fix  
 Have the courage to challenge cherished beliefs, behaviors and assumptions and to push back 

when needed  
 Lead others, regardless of their level, to be more innovative, productive and profitable  

 
Compare the Green Light Leader to the Yellow and Red Light Leaders. Yellow Light Leaders will wait to 
see how successful the Green Light Leaders are with implementing change before jumping on board. 
Red Light Leaders cannot be convinced. They know that the best way is the way things have always been 
done. 
 
Green Light Leaders are found at every level within an organization. Management must work with them 
to develop their skills and their voice and to invite the ideas of the people around them. Together they 
will discover how to best implement change. This collaborative process requires the voice of women 
from day one of the change process. 
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III. Use management and employees from all levels of your organization who know the 
culture ɀ they will lead the process of change.  
Your people know how your system operates. They learned about this during the first month that they 
were on board. They want to and can help to create the changes that will improve productivity, 
innovation, quality, human interaction and, ultimately, profit. 
  
When you involve your people, politics and power plays diminish. Old cultural patterns and practices fall 
away in lieu of what is current more applicable. When leaders and their people understand how a 
system and its people work to keep change from happening, they also begin to see where to start to 
make change. Change happens.  
  
But the change process is different in every organization. The starting point becomes visible after 
ōǊƛƴƎƛƴƎ ǇŜƻǇƭŜ ǘƻƎŜǘƘŜǊ ǘƻ ƘŜŀǊ ǘƘŜƛǊ ǎǘƻǊƛŜǎΦ IŜŀǊƛƴƎ ǇŜƻǇƭŜΩǎ ǎǘƻǊƛŜǎ ƛǎ very significant. When their 
stories change, their behaviors change. At this point the shift in direction has begun. 
  

IV. Use a specialist in human change from outside your system. 
Most organizations are steeped in doing things a certain way, they ƴŜŜŘ άŦǊŜǎƘ ŜȅŜǎέ to proceed. Total 
Quality pioneer W. Edwards Deming was prone to remind organizatiƻƴŀƭ ƭŜŀŘŜǊǎ ǘƘŀǘΣ άǎȅǎǘŜƳǎ Ŏŀƴnot 
ǎŜŜ ǘƘŜƳǎŜƭǾŜǎΦέ They need people from inside their organization and from outside their organization ς 
there are no exceptions to this. 

 
The greatest gift here ƛǎ ǘƘŀǘ ŀƴ ƻǳǘǎƛŘŜ ǎǇŜŎƛŀƭƛǎǘ ŘƻŜǎƴΩǘ ƪƴƻǿ ǿƘŀǘ ŎŀƴΩǘ ōŜ ŘƻƴŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 
beliefs of your people. An outside specialist brings fresh eyes and will challenge the current behaviours 
and beliefs. This person ƛǎƴΩǘ ǾŜǎǘŜŘ ƛƴ ǇǊƻǘŜŎǘƛƴƎ ǎŀŎǊŜŘ ŎƻǿǎΦ Lƴ ǘƘe process of revealing commonly 
held beliefs and practices, these sacred cows begin to fall away in favour of healthier workplace 
practices.  
 
This is the magic. This outside specialist spots them, speaks of them and a hush fills the space. Your 
people begin to question how practices happen; they become open to new ideas; they begin to have the 
courage to say what they really think needs to happen. And the leaders need to have the courage to 
ƭƛǎǘŜƴ ŀƴŘ ŀǎƪ ǉǳŜǎǘƛƻƴǎ ǎƻ ǘƘŜȅ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘΩǎ ƴŜŜŘŜŘ, not just what they think is neededΦ LǘΩǎ 
ǎƛƳǇƭŜ ōǳǘ ƛǘΩǎ ƴƻǘ ŜŀǎȅΦ !ǎ ŀ ƳŀǘǘŜǊ ƻŦ ŦŀŎǘ ƛǘ ǘŀƪŜǎ ŀ ƎǊŜŀǘ ŘŜŀƭ ƻŦ ŎƻǳǊŀƎŜ ǘƻ ƘŜŀǊ ǘƘŜ ǘǊǳǘƘ ƻŦ ƻǘƘŜǊǎ 
ǿƘŜƴ ƛǘ ƛǎƴΩǘ ǘƘŜ ƴƻǊƳ in your department or organization. 
  
¸ƻǳ ǿƻƴΩǘ ƎŜǘ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ǘƘŜǎŜ ŦǊŜǎƘ ŜȅŜǎΣ ƻǊ ǊŜǾŜal the sacred cows, when you use people who have 
been part of your organization. They are steeped in the culture and may find it difficult to see and then 
to challenge the norms and beliefs that exists. Translated, this means that constant attention from 
outside qualifiŜŘ ǎƻǳǊŎŜǎ όŀƴŘ ŦǊƻƳ ǘƘƻǎŜ ǿƘƻ άƪƴƻǿ ǿƘŀǘΩǎ ƴŜŜŘŜŘέ from inside your system) on how 
to implement whole system change is required to keep an organization moving forward.  

 

V. Learn how your culture really functions and let your people know ÙÏÕȭÒÅ ÇÒÁÔÅÆÕÌȢ 
Discover its formal and informal norm. Every employee, manager and supplier understands your system 
through their own perspective. After a few months on the job they know well who are the informal and 
formal power brokers above and below them. They know the rules (formal and informal), who has more 
power and how to get things done above and below them. They know how the system works, who to 
ignore, how to risk breaking rules and who to call on when there is trouble. This means that pockets of 
power need some light. An outside specialist can shine the light easier than those who are steeped in 
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the culture. When knowledge is open and power is shared, employees at all levels become more 
efficient. The system improves. 

  
VI. Personally ask people to be part of the vision you want. Notice it happening.  
Stay clear of problem solving. See Part IV on shifting from root cause to visioning. When your teams 
begin to shift focus to a vision of success, that vision comes to life. For ǘƘƛǎ ǊŜŀǎƻƴ ŀƭƻƴŜ ƛǘΩǎ ŎǊƛǘƛŎŀƭ ǘƻ 
shift the focus of change for engineering toward the vision rather than the root cause. Our beliefs, 
language and actions show up as a result of what we focus on. And what we focus on is what we think 
about. Everything starts with our thinking. There are no exceptions. 

 

Guiding Lights 
 
For organizations and leaders looking to embark on a process of positive change, there are no shortage 
of examples to look to for guidance, insight and inspiration ς examples in Canada and United States that 
speak directly to the challenges faced by the engineering profession as well as the broader science, 
engineering and technology sector. 
 

Achieving Diversity: Strategies that Work 
¢Ƙƛǎ ǊŜǇƻǊǘΣ ǇŀǊǘ ƻŦ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ ƭŀǊƎŜǊ Labour Market Study, profiled 10 examples of positive 
change in action to help address the challenges faced by the profession to attract, integrate and retain, 
women as well as other under-represented minorities, such as Aboriginals and skilled immigrants. 
 

Women in Scholarship, Engineering, Science and Technology (WISEST, Alberta) 
This program began in 1982 out of the University of Alberta to help attract, retain and advance women 
in SET careers. It has since expanded its mandate to include support for other under-represented 
populations. Its programs include a number of outreach and awareness building activities that begin at 
the elementary school level and have been replicated elsewhere in Canada. 
 
How did this program begin? In 1982 Dr. Gordin Kaplan, at thŜ ǘƛƳŜ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ƭōŜǊǘŀΩǎ ±ƛŎŜ 
President of Research, saw that at a seminar on microprocessors, there was only one woman among the 
150 participants. Demonstrating the characteristics of Green Light Leadership, he decided to find out 
why and to do something about it. 
 
Other meritorious programs profiled in Achieving Diversity that focus on the female equation include: 
 

 wȅŜǊǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΩǎ 5ƛǎŎƻǾŜǊ 9ƴƎƛƴŜŜǊƛƴƎ ǇǊƻƎǊŀƳ, begun in 1991 by a group called Women in 
Engineering to offer engineering career information to female high school and university 
students. Again, the catalyst was a small group of leaders committed to challenging the status 
quo. 

 Canadian Association for Girls in Science (CAGIS), a non-profit dedicated to promoting science, 
technology, engineering and mathematics interests to girls aged 7-16 with various programs 
that have ŎƻƴǎƛǎǘŜƴǘƭȅ ŦƻŎǳǎŜŘ ƻƴ ōŜƛƴƎ άŦƻǊ ƎƛǊƭǎΣ ōȅ ƎƛǊƭǎΦέ ²Ƙƻ ǿŀǎ ǘƘŜ DǊŜŜƴ [ƛƎƘǘ [ŜŀŘŜǊΣ 
here? Larissa Vingilis-Jarenko, who was only nine years old when she founded the non-profit in 
1992. 

 Wardrop Engineering, a Manitoba-based engineering firm with national and international 



Heeding the Canaries in the Coal Mine   

For Engineers Canada, By Janice Calnan and Leo Valiquette ɀ Final, March 31, 2010 43 

operations. Wardrop adopted a number of diversity programs out of the sheer necessity of 
increasing the representation of visible minorities and women on its payroll in order to bid on 
Government of Canada Industrial Security Program contracts. The company instituted an 
Employment Equity Committee in 2005 and has increased the participation of visible minorities 
to now account for one third of core engineering and design staff, with representation at all 
levels, including the board of directors. Wardrop has come to realize the value of employee 
engagement and open communication, as well as diversity, to drive company growth and 
success around the globe. 

 Career TrekΣ ŀ ǊŜƎƛǎǘŜǊŜŘ ŎƘŀǊƛǘȅ ōŀǎŜŘ ƛƴ aŀƴƛǘƻōŀΣ ǎǘǊƛǾŜǎ ǘƻ άŦƛƎƘǘ ǇƻǾŜǊǘȅ ǘƘǊƻǳƎƘ ŎŀǊŜŜǊ 
ŘŜǾŜƭƻǇƳŜƴǘΦέ {ƻŎƛŀƭ ǿƻǊƪŜǊ 5ŀǊǊŜƭƭ /ƻƭŜ ŦƻǳƴŘŜŘ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴ ƛƴ мффс ƻƴ ǘƘŜ ƎǊƻǳƴŘǎ ǘƘŀǘ 
career fairs are ineffective and only hands-on experience provides young people with the insight 
they need to make an informed decision about their career path. Career Trek works in 
partnership with a number of public schools and post-secondary institutions to develop and 
offer hands-on programs to young people.  

 

The Athena Factor 
This American report that looked at dozens of international companies noted a number of corporate 
ƛƴƛǘƛŀǘƛǾŜǎΣ ǎƻƳŜ ƴŜǿ ŀƴŘ ǳƴǇǊƻǾŜƴΣ ǘƘŀǘ ƛƭƭǳǎǘǊŀǘŜ ǎǘŜǇǎ ǘƻǿŀǊŘ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ǎƻ ŎŀƭƭŜŘ άŀƴǘƛƎŜƴǎέ ƛǘ 
identified in many workplace cultures that discourage women from continuing with a science, 
engineering or technology career. 
 
The report summarized its findings as follows to demonstrate with real-world examples the kind of 
actions that must be taken: 
 

 Expanding recruitment: tŦƛȊŜǊΩǎ {ǘǳŘŜƴǘ aŜntoring Program looks to stem losses among 
science, engineering or technology ŦŜƳŀƭŜ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎΦ DƻƻƎƭŜ ƛǎ ǎǘǊƛǾƛƴƎ ǘƻ άǿƛŘŜƴ ǘƘŜ 
ŦƛƭǘŜǊǎέ ǘƻ ŀǘǘǊŀŎǘ ǘƻǇ-notch individuals who may not have technical credentials. 

 Targeting line and technical roles: !ƭŎƻŀΩǎ ²h±9b ŀƴŘ aŀƴǳŦŀŎǘǳǊƛƴƎ aŀƴŀƎŜǊ Development 
tǊƻƎǊŀƳ ŜƴŎƻǳǊŀƎŜ ǿƻƳŜƴ ǘƻ ǎǘŀȅ ƛƴ ƭƛƴŜ ǇƻǎƛǘƛƻƴǎΦ LƴǘŜƭΩǎ ¢ŜŎƘƴƛŎŀƭ Leadership Pipelines 
Program for Women helps retain female professional engineers and position them for 
advancementΦ /ƛǎŎƻΩǎ Dƭƻōŀƭ ¢Ŝƭepresence Coaching program supports mentoring of key female 
talent. 

 Tackling the fight-or-flight moment: WƻƘƴǎƻƴ ϧ WƻƘƴǎƻƴΩǎ /ǊƻǎǎƛƴƎ ǘƘŜ CƛƴƛǎƘ [ƛƴŜ ƘŜƭǇǎ to 
promote female multicultural employees to senior management. Microsoft offers a Mentoring 
Rings program to retain junior women, while IBM offers a Flexible Leave of Absence program.  

 Creating on-ramps: GE in India has developed Restart, to attract highly qualified science, 
engineering or technology women who have been out of the workforce for a period of time. 
Both Johnson & JohnsonΩǎ wŜ/ƻƴƴŜŎǘƛƻƴǎ ǇǊƻƎǊŀƳ ŀƴŘ aL¢Ωǎ aƛŘŎŀǊŜŜǊ !ŎŎŜƭŜǊŀǘƛƻƴ 
professional development program attempt to ensure a seamless return to work for SET 
workers. 

 Fighting isolation: /ƛǎŎƻΩǎ 9¢Ltκ9¢!t ǇǊƻƎǊŀƳ attempts to boost the number of senior women at 
the VP level and above. 

 

What these examples tell us 
All of these examples illustrate the adage that the leadership of a small group, even a single individual, is 
the only thing that can, and ever has, made a difference. Nonetheless, despite these efforts, the 
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representation and retention of women in the engineering profession remains problematic. Clearly, 
much work remains to be done to duplicate such efforts on a scale that will have a more significant, and 
deeper, impact on the cultures where positive change is needed most to address the attraction and 
retention conundrum. 
 
And with many of the corporate initiatives cited by the Athena Factor, it should be cautioned that there 
is a distinct difference between efforts to change the dominant workplace culture for the better, as 
opposed to simply instituting programs that help a small group of individuals advance and succeed in 
spite of it. To achieve lasting, positive change at every level of an organization, the negative aspects of 
the dominant culture must be addressed in a holistic fashion. For, as the {ƻŎƛŜǘȅ ƻŦ ²ƻƳŜƴ 9ƴƎƛƴŜŜǊǎΩ 
.Ŝǘǘȅ {ƘŀƴŀƘŀƴ ǎŀƛŘ ƛƴ tŀǊǘ LΣ ά¢ƘŜǊŜ ŀǊŜ ŀ ǎǇŜŎǘǊǳƳ ƻŦ ōŀǊǊƛŜǊǎ ǘƘŀǘ ŀǊŜ ƛƴǎƛŘƛƻǳǎ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ 
based on unconscious biases by both men and women. They are so engrained in the majority culture ς 
ȅƻǳ ŦƛȄ ƻƴŜ ǇƛŜŎŜΣ ōǳǘ ǘƘŀǘΩǎ ƴƻǘ ŜƴƻǳƎƘΦέ 
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In Conclusion 

Women engineers, it could be said, are akin to canaries in the coal mine; their plight warns of a greater 
threat that extends far beyond the immediate and obvious issue of equity and fair play in the workplace. 

 

In summary  
In the course of this paper, we have explored the challenges faced by the engineering profession, as well 
as the broader science, engineering and technology sector, to attract and retain women. Citing 
extensive third-party research, we articulated the root causes that discourage women from pursuing 
engineering at college and university or from remaining in the profession after a certain number of years 
in the workforce. 
 
Lƴ ǊŜǾƛŜǿƛƴƎ ǘƘƛǎ ǾƻƭǳƳŜ ƻŦ ǊŜǎŜŀǊŎƘΣ ŀƴŘ ƘŜŜŘƛƴƎ ǘƘŜ ǿŀǊƴƛƴƎ ŎǊƛŜǎ ŦƻǳƴŘ ƛƴ 9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΩǎ 
qualitative survey from the summer of 2009, we identified a number of negative influencers that point 
to broader issues within institutional and workplace cultures that can be off-putting, even toxic, to 
women, other under-represented groups and even to men eager for work-life balance and concerned 
about a lack of workplace diversity and equality. 

 
Against the backdrop of this status quo, we painted the perfect storm that is brewing on the horizon ς a 
storm that demands Canada and other industrialized nations make the most of their labour pools to 
drive innovation if they want to remain relevant and competitive on a 21st century global stage. Faced 
with a fierce global competition for talent and impending labour shortages driven by the retirement of 
the baby boomer generation, declining birthrates and a shrinking cohort of young people to enroll in 
post-secondary studies, the poorly tapped female labour pool, more than any other under-represented 
ƎǊƻǳǇΣ ƻŦŦŜǊǎ /ŀƴŀŘŀΩǎ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ ǘƘŜ ƘǳƳŀƴ ŎŀǇƛǘŀƭ ƛǘ ƴŜŜŘǎ ǘƻ ŘǊƛǾŜ /ŀƴŀŘŀΩǎ ƛƴƴƻǾŀǘƛƻƴ 
agenda. 

 
But if the ingrained status quo ς whether it be defined by poor guidance and outreach at the high school 
level, gender biased campus cultures and curricula at the post-secondary level, or male-driven mindsets 
in the workplace ς discourages women from pursuing or continuing with an engineering career, what 
hope is there? 
  
Fortunately, the case studies cited by Achieving Diversity: Strategies that Work and the Athena Factor 
report demonstrate there is a will and a desire to change. There are Green Light Leaders who will not 
ǎŜǘǘƭŜ ŦƻǊ ǘƘŜ ƻƭŘ ŜȄŎǳǎŜ ǘƘŀǘ άǘƘƛǎ ƛǎ ǘƘŜ ǿŀȅ ǘƘƛƴƎǎ ŀǊŜέ ŀƴŘ ǿƛƭƭ ŦƛƎƘǘ ǘƻ ōǊƛƴƎ ǎǳŎƘ ŎƻǳƴǘŜǊ-productive 
complacency to heel. 
  
The challenge is to understand, recognize, and leverage Green Light Leadership to effect the positive 
ŎƘŀƴƎŜ ǘƘŀǘ ǿƛƭƭ ǎŜŜ άǘƘŜ ǿŀȅ ǘƘƛƴƎǎ ŀǊŜέ ōŜŎƻƳŜ άǘƘŜ ǿŀȅ ǘƘƛƴƎǎ ǎƘƻǳƭŘ ōŜέ ŀǘ ŜǾŜǊȅ ƭŜǾŜƭ ς from how 
young girls are introduced to engineering and science, to when a 35-year-old female engineer faces that 
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άŦƛƎƘǘ ƻǊ ŦƭƛƎƘǘέ ƳƻƳent, to quote the Athena Factor, trying to balance the demands of work and family 
with personal aspiration. 
 
It also bears stating that women in the profession have a critical role to play. They must speak out 
against the obstacles that exist in the academic and workplace settings and provide the leadership and 
inspiration for the younger women who will follow. Female professional engineers can make a 
difference to drive change and overcome the barriers and stereotypes that discourage others by 
refusing to accept the status quo. 

 
Drawing on the philosophies and methodologies of the LeaderSHIFT© Practicum developed by the 
Calnan Group, we applied the principles of planned organizational change to understand how change 
happens, how it must begin and how to find the Green Light Leader who will drive it forward. 
  

Where do we go from here? 
Of course, effecting positive change can only happen when there is a desire for change. Engineers 
Canada has started the ball rolling by casting a spotlight on the issue and soliciting the input of external 
experts who possess some part of the answer. Now it is up to industry as a whole to embrace the idea 
that a long-term, collaborative effort is required among all stakeholders, from public school boards, to 
post-secondary faculty, employers and others who are ŎƻƳƳƛǘǘŜŘ ǘƻ ŦǳǊǘƘŜǊƛƴƎ /ŀƴŀŘŀΩs innovation 
agenda. 
  
As noted at the end of Part V, there has been no shortage of initiatives undertaken to draw women 
toward the engineering profession and help them achieve career success. However, few have tackled 
the daunting task of changing an entire workplace culture that we know drives women to quit the 
profession and creates barriers for other under-represented groups.  
  
So where to begin? The next step is twofold.  
  

The First Step 
Engineers Canada must instigate the process of culture change in the workplace and set the example by 
progressing from defining the what to demonstrating the how. It can do this by inviting a group of about 
30 women and men from across Canada (three each from 10 different organizations), who are already 
steeped in the engineering culture, to attend a culture change program in Ottawa through Engineers 
Canada. These must be people who fit the profile of a Green Light Leader and want to work 
collaboratively, share knowledge, communicate effectively and grow professionally to effect real and 
positive change in their organizations. This first group must have a majority of women.  
 
The culture change process works best when participants represent various levels within an 
organization (within a department or directorate, for example), rather than just peers at the same 
level. This fosters the cross-level communication that is so vital to sustainable change. 
  
The return on investment of this process can be significant. However, we all know that new 
learning, unless it is implemented immediately, is often wasted because people return to their 
overloaded desks and get sidetracked from their intentions to change. And change takes time. 
There is no such thing as a quick fix for creating and managing change. To be effective, this culture 
change program requires a commitment over several months, reinforced with facilitated learning 
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sessions in the form of small, common-interest group interactions and individual coaching, focused 
on implementation.  
 
Once this first group has completed the program through Engineers Canada and begun to plant and 
implement the process of change within their individual organizations, it will be time to support their 
efforts by bringing the culture change program from Engineers Canada into their workplace. This will 
help them to expand and entrench the process among a large number of co-workers. These Green Light 
Leaders are invited to be heavily involved in ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŎƘŀƴƎƛƴƎ ǘƘŜƛǊ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ culture, to help 
guide it and pass on what they have learned to their colleagues. In this way we begin to build a viral 
community of people committed to positive change who share knowledge and develop and exchange 
best practices that can be replicated and applied across their organization and elsewhere. 

 

The Second Step 
ά²Ŝ ƘŀǾŜ ƘŀŘ ŎƭŜŀǊ ƛƴŘƛŎŀǘƛƻƴǎ ŦǊƻƳ ǿƻƳŜƴ ƛƴ ŜƴƎƛƴŜŜǊƛƴƎ ǘƘŀǘ ǘƘŜ ŎǳƭǘǳǊŜ ƻŦ ǘƘe profession is 
unwelcoming to them, and in some cases it can ōŜ ƘƻǎǘƛƭŜΣέ ǎŀƛŘ aŀǊƛŜ /ŀǊǘŜǊ, chief operating officer of 
9ƴƎƛƴŜŜǊǎ /ŀƴŀŘŀΦ ά¢Ƙƛǎ ŎǳƭǘǳǊŜ ƛǎΣ ǘƻ ŀ ƭŀǊƎŜ ŜȄǘŜƴǘΣ ƭŜŀǊƴŜŘ in university during the undergraduate 
degree program. Frosh week activities and ongoing pressure to develop particular attitudes contribute 
greatly toward reinforcing the unwelcoming culture. It is imperative that the engineering faculties take 
ǘƘƛǎ ǇǊƻōƭŜƳ ǎŜǊƛƻǳǎƭȅ ŀƴŘ ǿƻǊƪ ǘƻǿŀǊŘ ŜŦŦŜŎǘƛƴƎ ǇƻǎƛǘƛǾŜ ŎƘŀƴƎŜΦέ 
  
But how? The same program described above to effect culture change in the workplace can be applied 
in the academic setting. It begins with one post-secondary engineering department that can serve as the 
trailblazer ς a department where there is a dean who fits the profile of Green Light Leader. This 
individual is one who is looking for change, a pacesetter passionate about leading the charge and willing 
to take the flack, especially from the Red Light Leaders who resist change and cling to the status quo.  
  
For the academic program, the first group should include mainly Green Light Leaders from among 
faculty and students of every year, perhaps too, a Yellow Light Leader who embodies some of the status 
quo and the sacred cows that must be overcome. In addition, this program should be a collaborative 
effort with the businesses with which engineering students typically undertake internships. 
  
It is recommended that Engineers Canada actively seek out and work with a Green Light Dean at a 
Canadian university school of engineering to create a model program that can be duplicated at other 
institutions. 
  
The bottom line is this ς there is no shortage of evidence that female professional engineers leave the 
profession at a greater rate than men. On the other hand, there are a multitude of excellent programs 
intended to help girls and young women make informed decisions and choose engineering on the 
expectation of a rewarding career that will allow them to make a difference. The next step is to ensure 
that what these young women encounter in the classroom and the office fulfills their expectations and 
supports their personal and career development. This requires a change in culture in both the university 
and in the workplace. It needs to start small and mushroom. Engineers Canada is in an excellent position 
to start the process and be the catalyst for change. 

 


